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Abstract
Generating responses that are consistent with
the dialogue context is one of the central chal-
lenges in building engaging conversational
agents. In this paper, we propose a neural con-
versation model that generates consistent re-
sponses by maintaining certain features related
to topics and personas throughout the conver-
sation. Unlike past work that requires exter-
nal supervision such as user identities, which
are often unavailable or classified as sensi-
tive information, our approach trains topic and
persona feature extractors in a self-supervised
way by utilizing the natural structure of di-
alogue data. Moreover, we adopt a binary
feature representation and introduce a feature
disentangling loss which, paired with control-
lable response generation techniques, allows
us to promote or demote certain learned top-
ics and personas features. The evaluation re-
sult demonstrates the model’s capability of
capturing meaningful topics and personas fea-
tures, and the incorporation of the learned fea-
tures brings significant improvement in terms
of the quality of generated responses on two
datasets, even comparing with model which
explicit persona information.
1 Introduction
The notion of speaker consistency is attracting
growing interest in neural response generation re-
search (Li et al., 2016b; Luan et al., 2016; Zhang
et al., 2018a; Gao et al., 2018). When interacting
with an open-domain neural conversation agent,
users may expect the agent to develop the dialogue
with consistent information, mitigating the user
confusion and improving engagement. Speaker
consistency presents two aspects: topic consis-
tency and persona consistency. Topic consistency
reflects the model’s ability to maintain dialogue
topics such as sport, movie or music without get-
ting sidetracked. Persona consistency envisions
the agent as human-like, endowed with a relatively
invariant individual personality, style of engage-
ment (e.g., enthusiasm and casualness) or personal
profile (e.g., place of residence).
can n't wait ! wish it was 
tomorrow ! glad i have 
6mths to save and get ready 
yeah! so close! i have been 
saving for so long! cannot wait!
about 10 weeks and glad i 've 
saved . worked out how much me 
and ash have spent already ! ouch ! 
i know ! ! ! i 'm so excited 
now ! ! god can n't cry !
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Figure 1: Task illustration: generating responses that
are consistent with dialogue history in persona, tone
and topic (from our system, 2 context turns).
Generating appropriate responses with these
characteristics is a major challenge (Figure 1). Li
et al. (2016b); Luan et al. (2017) and Al-Rfou
et al. (2016) use persona embeddings as the ad-
ditional input to train end-to-end conversational
agents. Obtaining accurate persona embeddings as
in Li et al. (2016b) however requires many thou-
sands of utterances per persona, and targeted test
personas may not always be found in the train-
ing data. End-to-end systems are often trained
from social media data in which only a small
spectrum of personas (casual speakers) is repre-
sented and professional roles (e.g. customer ser-
vice) may be underrepresented, thus limiting de-
ployment. Typically, moreover, the objective is
to maintain consistency of both persona and topic
throughout the dialogue, rather than inject specific
personas/topics in responses. Under these scenar-
ios, learning and leveraging persona or dialogue
topic in a data-efficient and unsupervised way be-
comes crucial.
We present a self-supervised approach that uses
the natural structure of conversational data to learn
and leverage topic and persona features. Our pro-
posals include:
1) A discriminative feature extraction mecha-
nism that captures conversational topics and per-
sonas in a self-supervised manner, without requir-
ing specification of speaker identity, thus allow-
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ing massive unlabeled datasets to be utilized while
protecting sensitive user information.
2) Use of binary features and a disentangling
loss to improve interpretability of learned features.
This affords flexibility to activate or deactivate
specific features when generating responses.
3) Leveraging a controllable text generation
mechanism to force generated responses to adhere
to high-level features such as topic and persona en-
coded in the controlling signal.
2 Related Work
Self-supervised learning Self-supervised as a
subdomain of unsupervised learning, has been ap-
plied to representation learning for image, video
and audio (Denton and Vighnesh, 2017; Doersch
et al., 2015; Owens and Efros, 2018). However,
to the best of the authors’ knowledge, the applica-
tion of self-supervision in conversational agents is
rare. Borrowing definitions from other domains,
self-supervised approaches in NLP make use of
non-textual signals that intrinsically correlate with
the text to supervise the text feature learning (Den-
ton and Vighnesh, 2017).
Persona-aware response generation Welleck
et al. (2018) suggested a natural language infer-
ence (NLI) approach to improve the persona con-
sistency, however additional labels are required.
Zhang et al. (2018a); Qian et al. (2018) use ex-
plicit personal profiles as side information to guide
response generation. Such information, however,
may not always be available. Other work pro-
poses injecting either emotion (Zhou et al., 2018)
or functional control (Ke et al., 2018) into dia-
logue generation. As in Li et al. (2016b), learning
to leverage the controlling signal in order to bias
generation may require significant amounts of la-
belled data.
Topic-aware response generation Leveraging
topic modeling in response generation has been
explored by several prior works (Xing et al., 2017;
Wang et al., 2017; Wu et al., 2018). Our approach
differs from these methods in that we focus on
learning discriminative features that help distin-
guish a topic or person from another. Also, our
method employs a neural sentence encoder to cap-
ture richer features than the bag-of-words features
that the conventional topic models opt for.
Interpretable and controllable generation
Controllable text generation (Hu et al., 2017) has
been employed in text style transfer and many
other tasks (Ficler and Goldberg, 2017; Asghar
et al., 2018; Ghosh et al., 2017; Dong et al., 2017).
This helps disentangling high-level style infor-
mation from contextual information such that the
style information can be independently manipu-
lated to produce text with different styles. Related
to our work, Zhao et al. (2018) considered dis-
crete latent actions to learn a human-interpretable
representation for task-oriented dialogue systems.
3 Proposed Approach
The proposed approach use additional unsupervis-
edly learned features to generate response utter-
ances that reflect these features. We elaborate two
major components of the proposed approach: a
feature extractor trained to extract topic/persona
features from each utterance; and a response gen-
erator that takes the extracted features as input to
generate responses accordingly.
3.1 Problem statement
Let dpiq fi rupiq1 , upiq2 , ¨ ¨ ¨ , upiqT s denote the i-th di-
alogue session in dataset D, where upiqj is the j-th
utterance and T is the number of turns in this di-
alogue session. We assume that each dialogue di
only consists of the utterances between two speak-
ers, interleaving with each other. Suppose the first
K (K ă T ) turns of each dialogue are revealed,
our aim is to generate the remaining T´K turns of
the dialogue that are consistent with the observed
context.
3.2 Discriminative feature extraction
y
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Figure 2: Feature extractor design. s and t are two ran-
domly shuffled sentences. An extractor network F p¨q
(F can be either T or P) encodes both of them to yield
features F psq and F ptq, which are then used to predict
label y. M represents matching function/network
Inspired by Denton and Vighnesh (2017), we
adopt a self-supervised discriminative training
scheme where we design a neural model which
includes an explicit feature extraction layer as il-
lustrated in Figure 2 and formulate a discrimina-
tive task to train the model. When training is
done, the feature extraction layer yields relevant
features for the associated task. In this section, we
introduce two discriminative tasks to capture two
types of sentence features, respectively: 1) topic-
specific features (T ) that characterize conversation
topics. 2) persona-specific features (P) that reflect
speaker characteristics.
Topic feature extractor In order to build a topic
feature extractor with self-supervision, we rely on
the assumption that utterances from the same con-
versation session are likely to share similar topics.
Thus, we formulate a surrogate task to identify if
two random sentences s and t from D belong to
the same dialogue session. Specifically, when they
come from the same dialogue session, i.e.s, t P di,
we assign 1 to target y and 0 otherwise. We opti-
mize the cross-entropy objective:
Lxent “ 1
N
Nÿ
i“1
ryi logMpT psiq, T ptiqq
` p1´ yiq logr1´MpT psiq, T ptiqqss,
where T p¨q denotes the topic-specific feature ex-
tractor (shared among all sentences), and Mp¨, ¨q
represents a matching network detecting whether
the two feature vectors T psiq and T ptiq belong
to the same dialogue session. We use a 3-layer
convolutional neural network (CNN) followed by
a non-linear mapping for T p¨q to produce an L-
dimensional vector. For the non-linear mapping,
we explore two options: 1) We employ a sig-
moid function to produce a soft-binary represen-
tation, i.e.T pxq P p0, 1qL. 2) We compute a hard-
binary representation by taking 1 if it is positive
and 0 otherwise, i.e.T pxq P t0, 1uL. This non-
negative bounded representation lends itself well
to interpretation and control of each component
of T pxq. For instance, we can activate or deac-
tivate a certain topic or persona by simply turn-
ing on and off the corresponding component. For
the matching function, we apply a sigmoid func-
tion to the inner-product of two feature vectors,
i.e.fpT psq, T ptqq “ σpT psq ¨ T ptq{τq, where τ
is a hyperparameter to scale the T psq ¨ T ptq.
Persona feature extractor Here we consider
extracting persona features in a broader sense of
current speaker’s status related to emotion (Zhou
et al., 2018), personality, tone and function con-
trol (Ke et al., 2018). Note that we are only inter-
ested in maintaining consistency of any emerging
persona, rather than characterizing a full spectrum
of persona features. The only difference between
the topic (T ) and persona (P) feature extractors
is how the positive and negative sample pairs for
training are created. In the persona feature extrac-
tor, the positive pairs (y “ 1) or negative pairs
(y “ 0) are the utterances from the same or dif-
ferent speaker within a dialogue, aiming to elim-
inate the topic information from the persona fea-
tures. Ideally, the two speakers in a dialogue are
discussing the same topic. Under this assumption,
since the utterances in a negative pair are also from
the same dialogue, they are like to share the same
topics. Thus, the model is forced to learn the fea-
tures that can capture different personas of the two
speakers.
Unlike Li et al. (2016b), where each speaker is
assigned a single speaker embedding vector, in our
proposed method the utterances by one speaker
can have different feature vectors as the manifes-
tations of the underlying persona embedding in a
different context. Nevertheless, the discriminator
objective encourages these vectors to be similar
since they refer to the same person. We believe
that our approach is more data-efficient than (Li
et al., 2016b) because the former allows borrow-
ing information from a wider range of speakers.
In (Li et al., 2016b), information borrowing only
happens to the speakers who are similar to the cur-
rent speaker in persona embedding space. As a
result, persona embeddings can be poor for those
not based on many dialogues. Our method, on
the other hand, can leverage those speakers who
share any specific features with the current speaker
and is able to learn more robust representations
of speakers because we aggregate personal traits
across all users. However, Li et al. (2016b) com-
plement our methods nicely in that it does not re-
quire dialogue history as the seed to initiate the
first several turns.
Interpretable features We considered two
methods of making the learned features more
interpretable: 1) feature vector disentangle-
ment (Cogswell et al., 2015); 2) feature vector
binarization (Zhao et al., 2018).
First, we employ a decorrelation (DeCorr)
loss inspired by Cogswell et al. (2015), who in-
troduced a DeCov loss to regularize deep neural
networks. Specifically, we add an additional term
in the objective function when training the topic
and persona feature extractors:
LDeCorr “ 1
2
p||M ||2F ´ ||diagpMq||2F q
Mjk “
ř
ipF psjq ´ µjqpF pskq ´ µkqař
ipF psjq ´ µjq2
ř
ipF pskq ´ µkq2
,
where ||¨||F represents the matrix Frobenius norm,
and the diagp¨q operator represents diagonaliza-
tion of a matrix. F denotes the feature extractor,
and can be either T or P . M is the correlation
matrix of F , computed from the current batch of
data. Note that achieving a reasonable estimation
of the correlation matrix requires a relatively large
mini-batch size. The resulting final objective for
the discriminator is Lxent`λLDeCorr, where λ is
a balancing hyperparameter.
Second, alternatively, we also consider binary
feature vectors, where a straight-through (ST) es-
timator is used for the gradient calculation (Bengio
et al., 2013; Shen et al., 2018). Suppose the binary
feature F is rounded from a probability vector
p, ST estimator back-propagate through the hard
threshold by approximating the gradient BF {Bp as
1. We empirically found that setting M to use the
inner product of F psq and F ptq fails. We presume
the reason may be that the value of the inner prod-
uct between two binary vectors can only take in-
tegers from r´L,Ls which limits the representa-
tion power of the model. We therefore concatenate
F psq and F ptq and passing it through a multi-layer
perceptron (MLP) to predict the matching label
y. Interchangeability is still loosely maintained as
the pair pS, T q is randomly swapped when feeding
into the discriminator.
Utterance pair construction One issue in con-
structing the positive/negative pair for the feature
extractor is that the number of positive/negative
pairs need to be balanced to achieve a robust em-
pirical result. Moreover, when constructing the
positive sample pairs with y “ 1, if the s and t
are adjacent or close to each other in a dialogue,
we might end up capturing adjacency pairs (Sacks
and Schegloff, 1973) rather than conversation top-
ics. For example, s “ ’How are you?’ and
t “ ’Fine. How are you?’. The captured
similarity in feature space of this s, t pair is con-
textual appropriateness rather than topic/persona
consistency. To alleviate this, we collect only
those pairs that are more than 4 turns away from
each other for the positive sample pairs.
We note also that the persona features may af-
fect the topic feature extractor because the per-
sona features can be weak signals for predicting
whether two sentences are from the same dia-
logue. One remedy is to select utterances from
different speakers within a dialogue session when
constructing the positive pairs for the topic extrac-
tor to eliminate as much as possible the effect of
the persona features. However, this remedy can re-
sult in fewer positive pairs. Empirically the topic
extractor works well even without this remedy,
presumably because the strong signal from topic
overwhelms the weak signal from persona.
3.3 Generator design
Training a response generator The conditional
multi-turn generator that produces neural re-
sponses given the K-turn source sentences is
shown in Figure 3, which is conceptually related
to (Serban et al., 2016). During training time (Fig-
ure 3 left panel), each source sentence is first en-
coded by a 3-layer CNN encoder, which shares
the same architecture as the feature extractor, fol-
lowed by a context aggregator (AGGC) layer
that summarizes all sentence embedding vectors
rc1, c2, ¨ ¨ ¨ , cKs into one single context vector C
with the same dimension as ci. In this paper,
the AGGC layer is designed as first concatenating
rc1, c2, ¨ ¨ ¨ , cKs and applying a fully-connected
layer to map the resulting vector to C.
On the other hand, the target sentence is pro-
cessed by the feature extractors to produce feature
vector(s) F as described in Section 3.2. The fea-
ture extractors are fixed in the response generator
since we observed fine-tuning the feature extrac-
tor leads to suboptimal empirical results. The con-
text vector C and feature vector(s) F are fed into
an MLP to generate a fixed-length initial hidden
variable H0. This is followed by a series of long
short-term memory (LSTM) units as the decoder,
where H0 is employed as input in each time-step.
Controllable objective during training Our
generator loss incorporates two components. The
first one is the vanilla teacher-forcing (Williams
and Zipser, 1989) MLE loss LMLE. The second
part is a cycle consistency loss Lcycl, introduced
by (Hu et al., 2017) to admit additional controlling
ability of feature vector in the generation. Intu-
itively, it encourages the self-generated response
under free-running generative mode to have the
same features as the input signal F . Specifi-
H0
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…
LSTM LSTM
H|u˜|
<latexit sha1_base64="Pmxz/pXSvFkZ1YsCE35DF2IkmJE=">AAAB+HicbVC7TsNAEFzzDOERQwoKmhMRElVk 00AZiSZlkMhDSixzPp+TU85n6+6MFBx/CQ0FCNHyKXT8DZdHAQkjrTSa2dXuTpByprTjfFsbm1vbO7ulvfL+weFRxT4+6agkk4S2ScIT2QuwopwJ2tZMc9pLJcVxwGk3GN/O/O4jlYol4l5PUurFeChYxAjWRvLtStPPpwPNeEjzrJgW vl1z6s4caJ24S1JrnFaDBwBo+fbXIExIFlOhCcdK9V0n1V6OpWaE06I8yBRNMRnjIe0bKnBMlZfPDy/QhVFCFCXSlNBorv6eyHGs1CQOTGeM9UitejPxP6+f6ejGy5lIM00FWSyKMo50gmYpoJBJSjSfGIKJZOZWREZYYqJNVmUTgrv6 8jrpXNVdp+7eubWGAwuU4AzO4RJcuIYGNKEFbSCQwTO8wpv1ZL1Y79bHonXDWs5U4Q+szx8sPpTK</latexit><latexit sha1_base64="/VNMEa9lpP+LfS85RUH9Npn552M=">AAAB+HicbVDLSsNAFJ3UV62PRl26CRbBVUnc 6LLgpssK9gFtCJPJTTt0MgnzEGqaL3HjQhG3foo7/8Zpm4W2HrhwOOde7r0nzBiVynW/rcrW9s7uXnW/dnB4dFy3T057MtWCQJekLBWDEEtglENXUcVgkAnAScigH07vFn7/EYSkKX9Qswz8BI85jSnBykiBXW8H+XykKIsg18W8COyG 23SXcDaJV5IGKtEJ7K9RlBKdAFeEYSmHnpspP8dCUcKgqI20hAyTKR7D0FCOE5B+vjy8cC6NEjlxKkxx5SzV3xM5TqScJaHpTLCayHVvIf7nDbWKb/2c8kwr4GS1KNbMUamzSMGJqACi2MwQTAQ1tzpkggUmymRVMyF46y9vkt5103Ob 3r3XaLllHFV0ji7QFfLQDWqhNuqgLiJIo2f0it6sJ+vFerc+Vq0Vq5w5Q39gff4AlzOTng==</latexit><latexit sha1_base64="Pmxz/pXSvFkZ1YsCE35DF2IkmJE=">AAAB+HicbVC7TsNAEFzzDOERQwoKmhMRElVk 00AZiSZlkMhDSixzPp+TU85n6+6MFBx/CQ0FCNHyKXT8DZdHAQkjrTSa2dXuTpByprTjfFsbm1vbO7ulvfL+weFRxT4+6agkk4S2ScIT2QuwopwJ2tZMc9pLJcVxwGk3GN/O/O4jlYol4l5PUurFeChYxAjWRvLtStPPpwPNeEjzrJgW vl1z6s4caJ24S1JrnFaDBwBo+fbXIExIFlOhCcdK9V0n1V6OpWaE06I8yBRNMRnjIe0bKnBMlZfPDy/QhVFCFCXSlNBorv6eyHGs1CQOTGeM9UitejPxP6+f6ejGy5lIM00FWSyKMo50gmYpoJBJSjSfGIKJZOZWREZYYqJNVmUTgrv6 8jrpXNVdp+7eubWGAwuU4AzO4RJcuIYGNKEFbSCQwTO8wpv1ZL1Y79bHonXDWs5U4Q+szx8sPpTK</latexit><latexit sha1_base64="/VNMEa9lpP+LfS85RUH9Npn552M=">AAAB+HicbVDLSsNAFJ3UV62PRl26CRbBVUnc 6LLgpssK9gFtCJPJTTt0MgnzEGqaL3HjQhG3foo7/8Zpm4W2HrhwOOde7r0nzBiVynW/rcrW9s7uXnW/dnB4dFy3T057MtWCQJekLBWDEEtglENXUcVgkAnAScigH07vFn7/EYSkKX9Qswz8BI85jSnBykiBXW8H+XykKIsg18W8COyG 23SXcDaJV5IGKtEJ7K9RlBKdAFeEYSmHnpspP8dCUcKgqI20hAyTKR7D0FCOE5B+vjy8cC6NEjlxKkxx5SzV3xM5TqScJaHpTLCayHVvIf7nDbWKb/2c8kwr4GS1KNbMUamzSMGJqACi2MwQTAQ1tzpkggUmymRVMyF46y9vkt5103Ob 3r3XaLllHFV0ji7QFfLQDWqhNuqgLiJIo2f0it6sJ+vFerc+Vq0Vq5w5Q39gff4AlzOTng==</latexit>
w|u˜|
<latexit sha1_base64="BGH9gSmOAflV0Smz/7go/EYMQwY=">AAACC3icbVC7TsMwFL0pr1JeKR0YWCwqJKYq YYGxEgtjkehDaqPiOG5r1XEi2wFVITsLv8LCAEKs/AAbP9PiPgYoHOlKx+fcK997/JgzpR3ny8qtrK6tb+Q3C1vbO7t7dnG/oaJEElonEY9ky8eKciZoXTPNaSuWFIc+p01/eDH1m7dUKhaJaz2KqRfivmA9RrA2UmQXxxO4gy6kcA8d 0MCAQwDUvBPIjJaNJ1277FScGdBf4i5IuXpQ8m8AoNa1PztBRJKQCk04VqrtOrH2Uiw1I5xmhU6iaIzJEPdp21CBQ6q8dHZLho6NEqBeJE0JjWbqz4kUh0qNQt90hlgP1LI3Ff/z2onunXspE3GiqSDzj3oJRzpC02BQwCQlmo8MwUQy sysiAywx0Sa+ggnBXT75L2mcVlyn4l655aoDc+ThEI7gBFw4gypcQg3qQOABnuAFXq1H69l6s97nrTlrMVOCX7A+vgG63Zmw</latexit><latexit sha1_base64="Z4cm4opajPBZxob41w6vB/9/Q0o=">AAACCXicbVC7TsMwFL3hWcorwMhiUSExVQkL jJVYGItEH1IbVY7jtlYdO7IdUBWysvArLAwgxMofsPEzgNtmgJYjXen4nHvle0+YcKaN5306S8srq2vrpY3y5tb2zq67t9/UMlWENojkUrVDrClngjYMM5y2E0VxHHLaCkcXE791Q5VmUlybcUKDGA8E6zOCjZWk68It9CCDO+iCAQYc IqD2nUJutfzru+dWvKo3BVokfkEqUKDecz+6kSRpTIUhHGvd8b3EBBlWhhFO83I31TTBZIQHtGOpwDHVQTa9JEfHVolQXypbwqCp+nsiw7HW4zi0nTE2Qz3vTcT/vE5q+udBxkSSGirI7KN+ypGRaBILipiixPCxJZgoZndFZIgVJsaG V7Yh+PMnL5LmadX3qv6VX6l5RRwlOIQjOAEfzqAGl1CHBhC4h0d4hhfnwXlyXp23WeuSU8wcwB847z+YtZZ0</latexit><latexit sha1_base64="BGH9gSmOAflV0Smz/7go/EYMQwY=">AAACC3icbVC7TsMwFL0pr1JeKR0YWCwqJKYq YYGxEgtjkehDaqPiOG5r1XEi2wFVITsLv8LCAEKs/AAbP9PiPgYoHOlKx+fcK997/JgzpR3ny8qtrK6tb+Q3C1vbO7t7dnG/oaJEElonEY9ky8eKciZoXTPNaSuWFIc+p01/eDH1m7dUKhaJaz2KqRfivmA9RrA2UmQXxxO4gy6kcA8d 0MCAQwDUvBPIjJaNJ1277FScGdBf4i5IuXpQ8m8AoNa1PztBRJKQCk04VqrtOrH2Uiw1I5xmhU6iaIzJEPdp21CBQ6q8dHZLho6NEqBeJE0JjWbqz4kUh0qNQt90hlgP1LI3Ff/z2onunXspE3GiqSDzj3oJRzpC02BQwCQlmo8MwUQy sysiAywx0Sa+ggnBXT75L2mcVlyn4l655aoDc+ThEI7gBFw4gypcQg3qQOABnuAFXq1H69l6s97nrTlrMVOCX7A+vgG63Zmw</latexit><latexit sha1_base64="Z4cm4opajPBZxob41w6vB/9/Q0o=">AAACCXicbVC7TsMwFL3hWcorwMhiUSExVQkL jJVYGItEH1IbVY7jtlYdO7IdUBWysvArLAwgxMofsPEzgNtmgJYjXen4nHvle0+YcKaN5306S8srq2vrpY3y5tb2zq67t9/UMlWENojkUrVDrClngjYMM5y2E0VxHHLaCkcXE791Q5VmUlybcUKDGA8E6zOCjZWk68It9CCDO+iCAQYc IqD2nUJutfzru+dWvKo3BVokfkEqUKDecz+6kSRpTIUhHGvd8b3EBBlWhhFO83I31TTBZIQHtGOpwDHVQTa9JEfHVolQXypbwqCp+nsiw7HW4zi0nTE2Qz3vTcT/vE5q+udBxkSSGirI7KN+ypGRaBILipiixPCxJZgoZndFZIgVJsaG V7Yh+PMnL5LmadX3qv6VX6l5RRwlOIQjOAEfzqAGl1CHBhC4h0d4hhfnwXlyXp23WeuSU8wcwB847z+YtZZ0</latexit>
LSTM
H1
<latexit sha1_base64="idr0fnfCnbvCsECO+n/Iyc YL888=">AAAB73icbVDLSgNBEOxNfMT4inr0MhgET2HHix4XvHiMYB6QLGF2djYZMju7zswKYclPePGgiFf/wm/w IPgzxsnjoIkFDUVVN91dQSq4Nq775RSKa+sbm6Wt8vbO7t5+5eCwqZNMUdagiUhUOyCaCS5Zw3AjWDtVjMSBYK1g eDX1W/dMaZ7IWzNKmR+TvuQRp8RYKfyewDX0APcqVbfmzoBWCV6Qqlf8nLwDQL1X+eiGCc1iJg0VROsOdlPj50QZ TgUbl7uZZimhQ9JnHUsliZn289m9Y3RqlRBFibIlDZqpvydyEms9igPbGRMz0MveVPzP62QmuvRzLtPMMEnni6JM IJOg6fMo5IpRI0aWEKq4vRXRAVGEGhtR2YaAl19eJc3zGnZr+AZXPRfmKMExnMAZYLgAzwZahwZQEPAAT/Ds3DmP zovzOm8tOIuZI/gD5+0Hbw6Sbg==</latexit><latexit sha1_base64="G5YMKQdCzeWmJgp7MpBs5Q UIpls=">AAAB6nicbVA9SwNBEJ3zM8avqKXNYhCswq2NlgGblBHNByRH2NvsJUv29o7dOSEc+Qk2ForY+ovs/Ddu kis08cHA470ZZuaFqZIWff/b29jc2t7ZLe2V9w8Oj44rJ6dtm2SGixZPVGK6IbNCSS1aKFGJbmoEi0MlOuHkbu53 noSxMtGPOE1FELORlpHkDJ300BjQQaXq1/wFyDqhBalCgeag8tUfJjyLhUaumLU96qcY5Myg5ErMyv3MipTxCRuJ nqOaxcIG+eLUGbl0ypBEiXGlkSzU3xM5i62dxqHrjBmO7ao3F//zehlGt0EudZqh0Hy5KMoUwYTM/yZDaQRHNXWE cSPdrYSPmWEcXTplFwJdfXmdtK9r1K/Re1qt+0UcJTiHC7gCCjdQhwY0oQUcRvAMr/DmKe/Fe/c+lq0bXjFzBn/g ff4AvCeNWw==</latexit><latexit sha1_base64="idr0fnfCnbvCsECO+n/Iyc YL888=">AAAB73icbVDLSgNBEOxNfMT4inr0MhgET2HHix4XvHiMYB6QLGF2djYZMju7zswKYclPePGgiFf/wm/w IPgzxsnjoIkFDUVVN91dQSq4Nq775RSKa+sbm6Wt8vbO7t5+5eCwqZNMUdagiUhUOyCaCS5Zw3AjWDtVjMSBYK1g eDX1W/dMaZ7IWzNKmR+TvuQRp8RYKfyewDX0APcqVbfmzoBWCV6Qqlf8nLwDQL1X+eiGCc1iJg0VROsOdlPj50QZ TgUbl7uZZimhQ9JnHUsliZn289m9Y3RqlRBFibIlDZqpvydyEms9igPbGRMz0MveVPzP62QmuvRzLtPMMEnni6JM IJOg6fMo5IpRI0aWEKq4vRXRAVGEGhtR2YaAl19eJc3zGnZr+AZXPRfmKMExnMAZYLgAzwZahwZQEPAAT/Ds3DmP zovzOm8tOIuZI/gD5+0Hbw6Sbg==</latexit><latexit sha1_base64="G5YMKQdCzeWmJgp7MpBs5Q UIpls=">AAAB6nicbVA9SwNBEJ3zM8avqKXNYhCswq2NlgGblBHNByRH2NvsJUv29o7dOSEc+Qk2ForY+ovs/Ddu kis08cHA470ZZuaFqZIWff/b29jc2t7ZLe2V9w8Oj44rJ6dtm2SGixZPVGK6IbNCSS1aKFGJbmoEi0MlOuHkbu53 noSxMtGPOE1FELORlpHkDJ300BjQQaXq1/wFyDqhBalCgeag8tUfJjyLhUaumLU96qcY5Myg5ErMyv3MipTxCRuJ nqOaxcIG+eLUGbl0ypBEiXGlkSzU3xM5i62dxqHrjBmO7ao3F//zehlGt0EudZqh0Hy5KMoUwYTM/yZDaQRHNXWE cSPdrYSPmWEcXTplFwJdfXmdtK9r1K/Re1qt+0UcJTiHC7gCCjdQhwY0oQUcRvAMr/DmKe/Fe/c+lq0bXjFzBn/g ff4AvCeNWw==</latexit>
…
AGGCNN
Feature F<latexit sha1_base64="RZ+tR1dN3x6oBBREtLk5Ly nza1c=">AAACBnicdVDNSgMxGPy2/te/qkcvwSJ4kCVbterJgiAeW7BWaJeSTbNtMPtDkhXq0rvgVV/Dk+LV1/Do G/gIZrcKKjoQMnwzySTjxYIrjfGrVZiYnJqemZ0rzi8sLi2XVlbPVZRIypo0EpG88IhigoesqbkW7CKWjASeYC3v 8jjTW1dMKh6FZ3oYMzcg/ZD7nBJtRo2TbqmMbZwDYbvi7FUPM7JbrezvYeR8SuWjx+u3GgDUu6X3Ti+iScBCTQVR qu3gWLspkZpTwUbFTqJYTOgl6bO2oSEJmHLT/KGjTr61Zd9z0zx1O4usbmd5OyO0afw95EfSrFCj3Pz9vpQESg0D zzgDogfqt5YN/9LaifYP3JSHcaJZSMdBfiKQjlDWCepxyagWQ0MIldz8BNEBkYRq01zRVPTVA/qfnFdsB9tOwynX MIwxC+uwAVvgwD7U4BTq0AQKDG7hDu6tG+vBerKex9aC9XlmDX7AevkAlO+YxA==</latexit><latexit sha1_base64="rQd9PSbCWaQ2cP3wMU7s5n 8tZm0=">AAACBnicdVBLSwMxGMzWV62vqkcvwSJ4KEu22lZvBUE8tmAfsF1KNs22odkHSVYoS++CV/0b3sSrf8N/ 4U8wu11BRQdChm8mmWTciDOpEHo3Ciura+sbxc3S1vbO7l55/6Anw1gQ2iUhD8XAxZJyFtCuYorTQSQo9l1O++7s KtX7d1RIFga3ah5Rx8eTgHmMYKVHnetRuYJMlAEis2bVG5cpOW/UmnUErVyqgBztUfljOA5J7NNAEY6ltC0UKSfB QjHC6aI0jCWNMJnhCbU1DbBPpZNkD10Ms80WE9dJstRqGtmopnlnC3ii/WPohUKvQMHM/P2+BPtSzn1XO32spvK3 lg7/0uxYeRdOwoIoVjQgyyAv5lCFMO0EjpmgRPG5JpgIpn8CyRQLTJRurqQr+uoB/k96NdNCptWxKi2Ul1UER+AY nAILNEEL3IA26AICKHgAj+DJuDeejRfjdWktGPmZQ/ADxtsn1FKWNg==</latexit><latexit sha1_base64="RZ+tR1dN3x6oBBREtLk5Ly nza1c=">AAACBnicdVDNSgMxGPy2/te/qkcvwSJ4kCVbterJgiAeW7BWaJeSTbNtMPtDkhXq0rvgVV/Dk+LV1/Do G/gIZrcKKjoQMnwzySTjxYIrjfGrVZiYnJqemZ0rzi8sLi2XVlbPVZRIypo0EpG88IhigoesqbkW7CKWjASeYC3v 8jjTW1dMKh6FZ3oYMzcg/ZD7nBJtRo2TbqmMbZwDYbvi7FUPM7JbrezvYeR8SuWjx+u3GgDUu6X3Ti+iScBCTQVR qu3gWLspkZpTwUbFTqJYTOgl6bO2oSEJmHLT/KGjTr61Zd9z0zx1O4usbmd5OyO0afw95EfSrFCj3Pz9vpQESg0D zzgDogfqt5YN/9LaifYP3JSHcaJZSMdBfiKQjlDWCepxyagWQ0MIldz8BNEBkYRq01zRVPTVA/qfnFdsB9tOwynX MIwxC+uwAVvgwD7U4BTq0AQKDG7hDu6tG+vBerKex9aC9XlmDX7AevkAlO+YxA==</latexit><latexit sha1_base64="rQd9PSbCWaQ2cP3wMU7s5n 8tZm0=">AAACBnicdVBLSwMxGMzWV62vqkcvwSJ4KEu22lZvBUE8tmAfsF1KNs22odkHSVYoS++CV/0b3sSrf8N/ 4U8wu11BRQdChm8mmWTciDOpEHo3Ciura+sbxc3S1vbO7l55/6Anw1gQ2iUhD8XAxZJyFtCuYorTQSQo9l1O++7s KtX7d1RIFga3ah5Rx8eTgHmMYKVHnetRuYJMlAEis2bVG5cpOW/UmnUErVyqgBztUfljOA5J7NNAEY6ltC0UKSfB QjHC6aI0jCWNMJnhCbU1DbBPpZNkD10Ms80WE9dJstRqGtmopnlnC3ii/WPohUKvQMHM/P2+BPtSzn1XO32spvK3 lg7/0uxYeRdOwoIoVjQgyyAv5lCFMO0EjpmgRPG5JpgIpn8CyRQLTJRurqQr+uoB/k96NdNCptWxKi2Ul1UER+AY nAILNEEL3IA26AICKHgAj+DJuDeejRfjdWktGPmZQ/ADxtsn1FKWNg==</latexit>
Context C<latexit sha1_base64="IiHE4Ql8yoapalELcXPJKv 6ozoA=">AAACBnicdVDNSgMxGPzWf+tf1aOXYBE8lCVbsXVPFnrxWMGqsF1KNs3WYPaHJCvUpXfBq76GJ8Wrr+HR N/ARTLcKKjoQMnwzySQTpIIrjfGrNTU9Mzs3v7BYWlpeWV0rr2+cqiSTlHVoIhJ5HhDFBI9ZR3Mt2HkqGYkCwc6C y9ZYP7tiUvEkPtHDlPkRGcQ85JRoMzpu9coVbLtuvVZzEbb36/UDXDdkDzs110WOjQtUDh+v35oA0O6V37v9hGYR izUVRCnPwan2cyI1p4KNSt1MsZTQSzJgnqExiZjy8+Kho26xeXIQ+HmRWh1HNqpF3gjtGH8fhYk0K9aoMH+/LyeR UsMoMM6I6Av1WxsP/9K8TIcHfs7jNNMsppOgMBNIJ2jcCepzyagWQ0MIldz8BNELIgnVprmSqeirB/Q/Oa3ZDrad Y1xpYphgAbZgG3bBgQY04Qja0AEKDG7hDu6tG+vBerKeJ9Yp6/PMJvyA9fIB8xSZBQ==</latexit><latexit sha1_base64="pHazcznmb468q+FTKcoHPy xO0N8=">AAACBnicdVBLSwMxGMzWV62vqkcvwSJ4KEu24rZ7K/TisQX7gO1Ssmm2Dc0+SLJCWXoXvOrf8CZe/Rv+ C3+C6baCig6EDN9MMsn4CWdSIfRuFDY2t7Z3irulvf2Dw6Py8UlPxqkgtEtiHouBjyXlLKJdxRSng0RQHPqc9v1Z a6n376iQLI5u1TyhXognEQsYwUqPOq1RuYJMx7FrNQci89q2G8jW5ApZNceBlolyVMAa7VH5YziOSRrSSBGOpXQt lCgvw0IxwumiNEwlTTCZ4Ql1NY1wSKWX5Q9dDPPNFRPfy/LU6jKyXs3zFvBC+8cwiIVekYK5+ft9GQ6lnIe+doZY TeVvbTn8S3NTFTS8jEVJqmhEVkFByqGK4bITOGaCEsXnmmAimP4JJFMsMFG6uZKu6KsH+D/p1UwLmVYHVZpoXVYR nIFzcAksUAdNcAPaoAsIoOABPIIn4954Nl6M15W1YKzPnIIfMN4+ATKGlnc=</latexit><latexit sha1_base64="IiHE4Ql8yoapalELcXPJKv 6ozoA=">AAACBnicdVDNSgMxGPzWf+tf1aOXYBE8lCVbsXVPFnrxWMGqsF1KNs3WYPaHJCvUpXfBq76GJ8Wrr+HR N/ARTLcKKjoQMnwzySQTpIIrjfGrNTU9Mzs3v7BYWlpeWV0rr2+cqiSTlHVoIhJ5HhDFBI9ZR3Mt2HkqGYkCwc6C y9ZYP7tiUvEkPtHDlPkRGcQ85JRoMzpu9coVbLtuvVZzEbb36/UDXDdkDzs110WOjQtUDh+v35oA0O6V37v9hGYR izUVRCnPwan2cyI1p4KNSt1MsZTQSzJgnqExiZjy8+Kho26xeXIQ+HmRWh1HNqpF3gjtGH8fhYk0K9aoMH+/LyeR UsMoMM6I6Av1WxsP/9K8TIcHfs7jNNMsppOgMBNIJ2jcCepzyagWQ0MIldz8BNELIgnVprmSqeirB/Q/Oa3ZDrad Y1xpYphgAbZgG3bBgQY04Qja0AEKDG7hDu6tG+vBerKeJ9Yp6/PMJvyA9fIB8xSZBQ==</latexit><latexit sha1_base64="pHazcznmb468q+FTKcoHPy xO0N8=">AAACBnicdVBLSwMxGMzWV62vqkcvwSJ4KEu24rZ7K/TisQX7gO1Ssmm2Dc0+SLJCWXoXvOrf8CZe/Rv+ C3+C6baCig6EDN9MMsn4CWdSIfRuFDY2t7Z3irulvf2Dw6Py8UlPxqkgtEtiHouBjyXlLKJdxRSng0RQHPqc9v1Z a6n376iQLI5u1TyhXognEQsYwUqPOq1RuYJMx7FrNQci89q2G8jW5ApZNceBlolyVMAa7VH5YziOSRrSSBGOpXQt lCgvw0IxwumiNEwlTTCZ4Ql1NY1wSKWX5Q9dDPPNFRPfy/LU6jKyXs3zFvBC+8cwiIVekYK5+ft9GQ6lnIe+doZY TeVvbTn8S3NTFTS8jEVJqmhEVkFByqGK4bITOGaCEsXnmmAimP4JJFMsMFG6uZKu6KsH+D/p1UwLmVYHVZpoXVYR nIFzcAksUAdNcAPaoAsIoOABPIIn4954Nl6M15W1YKzPnIIfMN4+ATKGlnc=</latexit><latexit sha1_base64="IiHE4Ql8yoapalELcXPJKv 6ozoA=">AAACBnicdVDNSgMxGPzWf+tf1aOXYBE8lCVbsXVPFnrxWMGqsF1KNs3WYPaHJCvUpXfBq76GJ8Wrr+HR N/ARTLcKKjoQMnwzySQTpIIrjfGrNTU9Mzs3v7BYWlpeWV0rr2+cqiSTlHVoIhJ5HhDFBI9ZR3Mt2HkqGYkCwc6C y9ZYP7tiUvEkPtHDlPkRGcQ85JRoMzpu9coVbLtuvVZzEbb36/UDXDdkDzs110WOjQtUDh+v35oA0O6V37v9hGYR izUVRCnPwan2cyI1p4KNSt1MsZTQSzJgnqExiZjy8+Kho26xeXIQ+HmRWh1HNqpF3gjtGH8fhYk0K9aoMH+/LyeR UsMoMM6I6Av1WxsP/9K8TIcHfs7jNNMsppOgMBNIJ2jcCepzyagWQ0MIldz8BNELIgnVprmSqeirB/Q/Oa3ZDrad Y1xpYphgAbZgG3bBgQY04Qja0AEKDG7hDu6tG+vBerKeJ9Yp6/PMJvyA9fIB8xSZBQ==</latexit><latexit sha1_base64="pHazcznmb468q+FTKcoHPy xO0N8=">AAACBnicdVBLSwMxGMzWV62vqkcvwSJ4KEu24rZ7K/TisQX7gO1Ssmm2Dc0+SLJCWXoXvOrf8CZe/Rv+ C3+C6baCig6EDN9MMsn4CWdSIfRuFDY2t7Z3irulvf2Dw6Py8UlPxqkgtEtiHouBjyXlLKJdxRSng0RQHPqc9v1Z a6n376iQLI5u1TyhXognEQsYwUqPOq1RuYJMx7FrNQci89q2G8jW5ApZNceBlolyVMAa7VH5YziOSRrSSBGOpXQt lCgvw0IxwumiNEwlTTCZ4Ql1NY1wSKWX5Q9dDPPNFRPfy/LU6jKyXs3zFvBC+8cwiIVekYK5+ft9GQ6lnIe+doZY TeVvbTn8S3NTFTS8jEVJqmhEVkFByqGK4bITOGaCEsXnmmAimP4JJFMsMFG6uZKu6KsH+D/p1UwLmVYHVZpoXVYR nIFzcAksUAdNcAPaoAsIoOABPIIn4954Nl6M15W1YKzPnIIfMN4+ATKGlnc=</latexit><latexit sha1_base64="IiHE4Ql8yoapalELcXPJKv 6ozoA=">AAACBnicdVDNSgMxGPzWf+tf1aOXYBE8lCVbsXVPFnrxWMGqsF1KNs3WYPaHJCvUpXfBq76GJ8Wrr+HR N/ARTLcKKjoQMnwzySQTpIIrjfGrNTU9Mzs3v7BYWlpeWV0rr2+cqiSTlHVoIhJ5HhDFBI9ZR3Mt2HkqGYkCwc6C y9ZYP7tiUvEkPtHDlPkRGcQ85JRoMzpu9coVbLtuvVZzEbb36/UDXDdkDzs110WOjQtUDh+v35oA0O6V37v9hGYR izUVRCnPwan2cyI1p4KNSt1MsZTQSzJgnqExiZjy8+Kho26xeXIQ+HmRWh1HNqpF3gjtGH8fhYk0K9aoMH+/LyeR UsMoMM6I6Av1WxsP/9K8TIcHfs7jNNMsppOgMBNIJ2jcCepzyagWQ0MIldz8BNELIgnVprmSqeirB/Q/Oa3ZDrad Y1xpYphgAbZgG3bBgQY04Qja0AEKDG7hDu6tG+vBerKeJ9Yp6/PMJvyA9fIB8xSZBQ==</latexit><latexit sha1_base64="pHazcznmb468q+FTKcoHPy xO0N8=">AAACBnicdVBLSwMxGMzWV62vqkcvwSJ4KEu24rZ7K/TisQX7gO1Ssmm2Dc0+SLJCWXoXvOrf8CZe/Rv+ C3+C6baCig6EDN9MMsn4CWdSIfRuFDY2t7Z3irulvf2Dw6Py8UlPxqkgtEtiHouBjyXlLKJdxRSng0RQHPqc9v1Z a6n376iQLI5u1TyhXognEQsYwUqPOq1RuYJMx7FrNQci89q2G8jW5ApZNceBlolyVMAa7VH5YziOSRrSSBGOpXQt lCgvw0IxwumiNEwlTTCZ4Ql1NY1wSKWX5Q9dDPPNFRPfy/LU6jKyXs3zFvBC+8cwiIVekYK5+ft9GQ6lnIe+doZY TeVvbTn8S3NTFTS8jEVJqmhEVkFByqGK4bITOGaCEsXnmmAimP4JJFMsMFG6uZKu6KsH+D/p1UwLmVYHVZpoXVYR nIFzcAksUAdNcAPaoAsIoOABPIIn4954Nl6M15W1YKzPnIIfMN4+ATKGlnc=</latexit>
H0
<latexit sha1_base64="Zlduj0DnMGaRvHZSu5ax9L XC86w=">AAAB6nicbZDLSgMxFIbPWC+13qou3QSL4Kpk3Oiy4KbLivYCbSmZ9EwbmskMSUYoQx/BjQtF3PogPoML wafR9LLQ1h8CH/9/DjnnBIkUxlL65a3l1jc2t/LbhZ3dvf2D4uFRw8Sp5ljnsYx1K2AGpVBYt8JKbCUaWRRIbAaj 62nevEdtRKzu7DjBbsQGSoSCM+us22qP9oolWqYzkVXwF1Cq5D6/3wGg1it+dPoxTyNUlktmTNunie1mTFvBJU4K ndRgwviIDbDtULEITTebjTohZ87pkzDW7ilLZu7vjoxFxoyjwFVGzA7NcjY1/8vaqQ2vuplQSWpR8flHYSqJjcl0 b9IXGrmVYweMa+FmJXzINOPWXafgjuAvr7wKjYuyT8v+jV+qUJgrDydwCufgwyVUoAo1qAOHATzAEzx70nv0XrzX eemat+g5hj/y3n4AkNOQMg==</latexit><latexit sha1_base64="LvwiOp5SZa3W2JTURJUdd/ lX24A=">AAAB6nicbVA9SwNBEJ3zM8avqKXNYhCswp6NlgGblBHNByRH2NvsJUv29o7dOSEc+Qk2ForY+ovs/Ddu kis08cHA470ZZuaFqZIWKf32Nja3tnd2S3vl/YPDo+PKyWnbJpnhosUTlZhuyKxQUosWSlSimxrB4lCJTji5m/ud J2GsTPQjTlMRxGykZSQ5Qyc9NAZ0UKnSGl2ArBO/IFUo0BxUvvrDhGex0MgVs7bn0xSDnBmUXIlZuZ9ZkTI+YSPR c1SzWNggX5w6I5dOGZIoMa40koX6eyJnsbXTOHSdMcOxXfXm4n9eL8PoNsilTjMUmi8XRZkimJD532QojeCopo4w bqS7lfAxM4yjS6fsQvBXX14n7euaT2v+vV+t0yKOEpzDBVyBDzdQhwY0oQUcRvAMr/DmKe/Fe/c+lq0bXjFzBn/g ff4AuqONWg==</latexit><latexit sha1_base64="Zlduj0DnMGaRvHZSu5ax9L XC86w=">AAAB6nicbZDLSgMxFIbPWC+13qou3QSL4Kpk3Oiy4KbLivYCbSmZ9EwbmskMSUYoQx/BjQtF3PogPoML wafR9LLQ1h8CH/9/DjnnBIkUxlL65a3l1jc2t/LbhZ3dvf2D4uFRw8Sp5ljnsYx1K2AGpVBYt8JKbCUaWRRIbAaj 62nevEdtRKzu7DjBbsQGSoSCM+us22qP9oolWqYzkVXwF1Cq5D6/3wGg1it+dPoxTyNUlktmTNunie1mTFvBJU4K ndRgwviIDbDtULEITTebjTohZ87pkzDW7ilLZu7vjoxFxoyjwFVGzA7NcjY1/8vaqQ2vuplQSWpR8flHYSqJjcl0 b9IXGrmVYweMa+FmJXzINOPWXafgjuAvr7wKjYuyT8v+jV+qUJgrDydwCufgwyVUoAo1qAOHATzAEzx70nv0XrzX eemat+g5hj/y3n4AkNOQMg==</latexit><latexit sha1_base64="LvwiOp5SZa3W2JTURJUdd/ lX24A=">AAAB6nicbVA9SwNBEJ3zM8avqKXNYhCswp6NlgGblBHNByRH2NvsJUv29o7dOSEc+Qk2ForY+ovs/Ddu kis08cHA470ZZuaFqZIWKf32Nja3tnd2S3vl/YPDo+PKyWnbJpnhosUTlZhuyKxQUosWSlSimxrB4lCJTji5m/ud J2GsTPQjTlMRxGykZSQ5Qyc9NAZ0UKnSGl2ArBO/IFUo0BxUvvrDhGex0MgVs7bn0xSDnBmUXIlZuZ9ZkTI+YSPR c1SzWNggX5w6I5dOGZIoMa40koX6eyJnsbXTOHSdMcOxXfXm4n9eL8PoNsilTjMUmi8XRZkimJD532QojeCopo4w bqS7lfAxM4yjS6fsQvBXX14n7euaT2v+vV+t0yKOEpzDBVyBDzdQhwY0oQUcRvAMr/DmKe/Fe/c+lq0bXjFzBn/g ff4AuqONWg==</latexit>
w1
<latexit sha1_base64="SwRp8DEg6fGvh1sQjfE/7Z J8tko=">AAAB6nicbZDLSgMxFIbPWC+13qou3QSL4KpM3Oiy4MZlRXuBtpRMeqYNzWSGJKOUoY/gxoUibn0Qn8GF 4NNoello6w+Bj/8/h5xzgkQKY33/y1vJra6tb+Q3C1vbO7t7xf2DuolTzbHGYxnrZsAMSqGwZoWV2Ew0siiQ2AiG l5O8cYfaiFjd2lGCnYj1lQgFZ9ZZN/dd2i2W/LI/FVkGOodSJff5/Q4A1W7xo92LeRqhslwyY1rUT2wnY9oKLnFc aKcGE8aHrI8th4pFaDrZdNQxOXFOj4Sxdk9ZMnV/d2QsMmYUBa4yYnZgFrOJ+V/WSm140cmESlKLis8+ClNJbEwm e5Oe0MitHDlgXAs3K+EDphm37joFdwS6uPIy1M/K1C/Ta1qq+DBTHo7gGE6BwjlU4AqqUAMOfXiAJ3j2pPfovXiv s9IVb95zCH/kvf0A2fGQYg==</latexit><latexit sha1_base64="S5tzC4O2pfz+FluvS5xdmV L6zpE=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmIzGxIrc2WpLYWGIUMIEL2Vv2YMPe3mV3TkMu/AQbC42x9RfZ+W9c 4AoFXzLJy3szmZkXpkpa9P1vr7S2vrG5Vd6u7Ozu7R9UD4/aNskMFy2eqMQ8hMwKJbVooUQlHlIjWBwq0QnH1zO/ 8yiMlYm+x0kqgpgNtYwkZ+iku6c+7Vdrft2fg6wSWpAaFGj2q1+9QcKzWGjkilnbpX6KQc4MSq7EtNLLrEgZH7Oh 6DqqWSxskM9PnZIzpwxIlBhXGslc/T2Rs9jaSRy6zpjhyC57M/E/r5thdBXkUqcZCs0Xi6JMEUzI7G8ykEZwVBNH GDfS3Ur4iBnG0aVTcSHQ5ZdXSfuiTv06vaW1hl/EUYYTOIVzoHAJDbiBJrSAwxCe4RXePOW9eO/ex6K15BUzx/AH 3ucPA9CNig==</latexit><latexit sha1_base64="SwRp8DEg6fGvh1sQjfE/7Z J8tko=">AAAB6nicbZDLSgMxFIbPWC+13qou3QSL4KpM3Oiy4MZlRXuBtpRMeqYNzWSGJKOUoY/gxoUibn0Qn8GF 4NNoello6w+Bj/8/h5xzgkQKY33/y1vJra6tb+Q3C1vbO7t7xf2DuolTzbHGYxnrZsAMSqGwZoWV2Ew0siiQ2AiG l5O8cYfaiFjd2lGCnYj1lQgFZ9ZZN/dd2i2W/LI/FVkGOodSJff5/Q4A1W7xo92LeRqhslwyY1rUT2wnY9oKLnFc aKcGE8aHrI8th4pFaDrZdNQxOXFOj4Sxdk9ZMnV/d2QsMmYUBa4yYnZgFrOJ+V/WSm140cmESlKLis8+ClNJbEwm e5Oe0MitHDlgXAs3K+EDphm37joFdwS6uPIy1M/K1C/Ta1qq+DBTHo7gGE6BwjlU4AqqUAMOfXiAJ3j2pPfovXiv s9IVb95zCH/kvf0A2fGQYg==</latexit><latexit sha1_base64="S5tzC4O2pfz+FluvS5xdmV L6zpE=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmIzGxIrc2WpLYWGIUMIEL2Vv2YMPe3mV3TkMu/AQbC42x9RfZ+W9c 4AoFXzLJy3szmZkXpkpa9P1vr7S2vrG5Vd6u7Ozu7R9UD4/aNskMFy2eqMQ8hMwKJbVooUQlHlIjWBwq0QnH1zO/ 8yiMlYm+x0kqgpgNtYwkZ+iku6c+7Vdrft2fg6wSWpAaFGj2q1+9QcKzWGjkilnbpX6KQc4MSq7EtNLLrEgZH7Oh 6DqqWSxskM9PnZIzpwxIlBhXGslc/T2Rs9jaSRy6zpjhyC57M/E/r5thdBXkUqcZCs0Xi6JMEUzI7G8ykEZwVBNH GDfS3Ur4iBnG0aVTcSHQ5ZdXSfuiTv06vaW1hl/EUYYTOIVzoHAJDbiBJrSAwxCe4RXePOW9eO/ex6K15BUzx/AH 3ucPA9CNig==</latexit>
…
LSTM LSTM
H|u˜|
<latexit sha1_base64="Pmxz/pXSvFkZ1YsCE35DF2IkmJE=">AAAB+HicbVC7TsNAEFzzDOERQwoKmhMRElVk 00AZiSZlkMhDSixzPp+TU85n6+6MFBx/CQ0FCNHyKXT8DZdHAQkjrTSa2dXuTpByprTjfFsbm1vbO7ulvfL+weFRxT4+6agkk4S2ScIT2QuwopwJ2tZMc9pLJcVxwGk3GN/O/O4jlYol4l5PUurFeChYxAjWRvLtStPPpwPNeEjzrJgW vl1z6s4caJ24S1JrnFaDBwBo+fbXIExIFlOhCcdK9V0n1V6OpWaE06I8yBRNMRnjIe0bKnBMlZfPDy/QhVFCFCXSlNBorv6eyHGs1CQOTGeM9UitejPxP6+f6ejGy5lIM00FWSyKMo50gmYpoJBJSjSfGIKJZOZWREZYYqJNVmUTgrv6 8jrpXNVdp+7eubWGAwuU4AzO4RJcuIYGNKEFbSCQwTO8wpv1ZL1Y79bHonXDWs5U4Q+szx8sPpTK</latexit><latexit sha1_base64="/VNMEa9lpP+LfS85RUH9Npn552M=">AAAB+HicbVDLSsNAFJ3UV62PRl26CRbBVUnc 6LLgpssK9gFtCJPJTTt0MgnzEGqaL3HjQhG3foo7/8Zpm4W2HrhwOOde7r0nzBiVynW/rcrW9s7uXnW/dnB4dFy3T057MtWCQJekLBWDEEtglENXUcVgkAnAScigH07vFn7/EYSkKX9Qswz8BI85jSnBykiBXW8H+XykKIsg18W8COyG 23SXcDaJV5IGKtEJ7K9RlBKdAFeEYSmHnpspP8dCUcKgqI20hAyTKR7D0FCOE5B+vjy8cC6NEjlxKkxx5SzV3xM5TqScJaHpTLCayHVvIf7nDbWKb/2c8kwr4GS1KNbMUamzSMGJqACi2MwQTAQ1tzpkggUmymRVMyF46y9vkt5103Ob 3r3XaLllHFV0ji7QFfLQDWqhNuqgLiJIo2f0it6sJ+vFerc+Vq0Vq5w5Q39gff4AlzOTng==</latexit><latexit sha1_base64="Pmxz/pXSvFkZ1YsCE35DF2IkmJE=">AAAB+HicbVC7TsNAEFzzDOERQwoKmhMRElVk 00AZiSZlkMhDSixzPp+TU85n6+6MFBx/CQ0FCNHyKXT8DZdHAQkjrTSa2dXuTpByprTjfFsbm1vbO7ulvfL+weFRxT4+6agkk4S2ScIT2QuwopwJ2tZMc9pLJcVxwGk3GN/O/O4jlYol4l5PUurFeChYxAjWRvLtStPPpwPNeEjzrJgW vl1z6s4caJ24S1JrnFaDBwBo+fbXIExIFlOhCcdK9V0n1V6OpWaE06I8yBRNMRnjIe0bKnBMlZfPDy/QhVFCFCXSlNBorv6eyHGs1CQOTGeM9UitejPxP6+f6ejGy5lIM00FWSyKMo50gmYpoJBJSjSfGIKJZOZWREZYYqJNVmUTgrv6 8jrpXNVdp+7eubWGAwuU4AzO4RJcuIYGNKEFbSCQwTO8wpv1ZL1Y79bHonXDWs5U4Q+szx8sPpTK</latexit><latexit sha1_base64="/VNMEa9lpP+LfS85RUH9Npn552M=">AAAB+HicbVDLSsNAFJ3UV62PRl26CRbBVUnc 6LLgpssK9gFtCJPJTTt0MgnzEGqaL3HjQhG3foo7/8Zpm4W2HrhwOOde7r0nzBiVynW/rcrW9s7uXnW/dnB4dFy3T057MtWCQJekLBWDEEtglENXUcVgkAnAScigH07vFn7/EYSkKX9Qswz8BI85jSnBykiBXW8H+XykKIsg18W8COyG 23SXcDaJV5IGKtEJ7K9RlBKdAFeEYSmHnpspP8dCUcKgqI20hAyTKR7D0FCOE5B+vjy8cC6NEjlxKkxx5SzV3xM5TqScJaHpTLCayHVvIf7nDbWKb/2c8kwr4GS1KNbMUamzSMGJqACi2MwQTAQ1tzpkggUmymRVMyF46y9vkt5103Ob 3r3XaLllHFV0ji7QFfLQDWqhNuqgLiJIo2f0it6sJ+vFerc+Vq0Vq5w5Q39gff4AlzOTng==</latexit>
w|u˜|
<latexit sha1_base64="BGH9gSmOAflV0Smz/7go/EYMQwY=">AAACC3icbVC7TsMwFL0pr1JeKR0YWCwqJKYq YYGxEgtjkehDaqPiOG5r1XEi2wFVITsLv8LCAEKs/AAbP9PiPgYoHOlKx+fcK997/JgzpR3ny8qtrK6tb+Q3C1vbO7t7dnG/oaJEElonEY9ky8eKciZoXTPNaSuWFIc+p01/eDH1m7dUKhaJaz2KqRfivmA9RrA2UmQXxxO4gy6kcA8d 0MCAQwDUvBPIjJaNJ1277FScGdBf4i5IuXpQ8m8AoNa1PztBRJKQCk04VqrtOrH2Uiw1I5xmhU6iaIzJEPdp21CBQ6q8dHZLho6NEqBeJE0JjWbqz4kUh0qNQt90hlgP1LI3Ff/z2onunXspE3GiqSDzj3oJRzpC02BQwCQlmo8MwUQy sysiAywx0Sa+ggnBXT75L2mcVlyn4l655aoDc+ThEI7gBFw4gypcQg3qQOABnuAFXq1H69l6s97nrTlrMVOCX7A+vgG63Zmw</latexit><latexit sha1_base64="Z4cm4opajPBZxob41w6vB/9/Q0o=">AAACCXicbVC7TsMwFL3hWcorwMhiUSExVQkL jJVYGItEH1IbVY7jtlYdO7IdUBWysvArLAwgxMofsPEzgNtmgJYjXen4nHvle0+YcKaN5306S8srq2vrpY3y5tb2zq67t9/UMlWENojkUrVDrClngjYMM5y2E0VxHHLaCkcXE791Q5VmUlybcUKDGA8E6zOCjZWk68It9CCDO+iCAQYc IqD2nUJutfzru+dWvKo3BVokfkEqUKDecz+6kSRpTIUhHGvd8b3EBBlWhhFO83I31TTBZIQHtGOpwDHVQTa9JEfHVolQXypbwqCp+nsiw7HW4zi0nTE2Qz3vTcT/vE5q+udBxkSSGirI7KN+ypGRaBILipiixPCxJZgoZndFZIgVJsaG V7Yh+PMnL5LmadX3qv6VX6l5RRwlOIQjOAEfzqAGl1CHBhC4h0d4hhfnwXlyXp23WeuSU8wcwB847z+YtZZ0</latexit><latexit sha1_base64="BGH9gSmOAflV0Smz/7go/EYMQwY=">AAACC3icbVC7TsMwFL0pr1JeKR0YWCwqJKYq YYGxEgtjkehDaqPiOG5r1XEi2wFVITsLv8LCAEKs/AAbP9PiPgYoHOlKx+fcK997/JgzpR3ny8qtrK6tb+Q3C1vbO7t7dnG/oaJEElonEY9ky8eKciZoXTPNaSuWFIc+p01/eDH1m7dUKhaJaz2KqRfivmA9RrA2UmQXxxO4gy6kcA8d 0MCAQwDUvBPIjJaNJ1277FScGdBf4i5IuXpQ8m8AoNa1PztBRJKQCk04VqrtOrH2Uiw1I5xmhU6iaIzJEPdp21CBQ6q8dHZLho6NEqBeJE0JjWbqz4kUh0qNQt90hlgP1LI3Ff/z2onunXspE3GiqSDzj3oJRzpC02BQwCQlmo8MwUQy sysiAywx0Sa+ggnBXT75L2mcVlyn4l655aoDc+ThEI7gBFw4gypcQg3qQOABnuAFXq1H69l6s97nrTlrMVOCX7A+vgG63Zmw</latexit><latexit sha1_base64="Z4cm4opajPBZxob41w6vB/9/Q0o=">AAACCXicbVC7TsMwFL3hWcorwMhiUSExVQkL jJVYGItEH1IbVY7jtlYdO7IdUBWysvArLAwgxMofsPEzgNtmgJYjXen4nHvle0+YcKaN5306S8srq2vrpY3y5tb2zq67t9/UMlWENojkUrVDrClngjYMM5y2E0VxHHLaCkcXE791Q5VmUlybcUKDGA8E6zOCjZWk68It9CCDO+iCAQYc IqD2nUJutfzru+dWvKo3BVokfkEqUKDecz+6kSRpTIUhHGvd8b3EBBlWhhFO83I31TTBZIQHtGOpwDHVQTa9JEfHVolQXypbwqCp+nsiw7HW4zi0nTE2Qz3vTcT/vE5q+udBxkSSGirI7KN+ypGRaBILipiixPCxJZgoZndFZIgVJsaG V7Yh+PMnL5LmadX3qv6VX6l5RRwlOIQjOAEfzqAGl1CHBhC4h0d4hhfnwXlyXp23WeuSU8wcwB847z+YtZZ0</latexit>
LSTM
H1
<latexit sha1_base64="idr0fnfCnbvCsECO+n/Iyc YL888=">AAAB73icbVDLSgNBEOxNfMT4inr0MhgET2HHix4XvHiMYB6QLGF2djYZMju7zswKYclPePGgiFf/wm/w IPgzxsnjoIkFDUVVN91dQSq4Nq775RSKa+sbm6Wt8vbO7t5+5eCwqZNMUdagiUhUOyCaCS5Zw3AjWDtVjMSBYK1g eDX1W/dMaZ7IWzNKmR+TvuQRp8RYKfyewDX0APcqVbfmzoBWCV6Qqlf8nLwDQL1X+eiGCc1iJg0VROsOdlPj50QZ TgUbl7uZZimhQ9JnHUsliZn289m9Y3RqlRBFibIlDZqpvydyEms9igPbGRMz0MveVPzP62QmuvRzLtPMMEnni6JM IJOg6fMo5IpRI0aWEKq4vRXRAVGEGhtR2YaAl19eJc3zGnZr+AZXPRfmKMExnMAZYLgAzwZahwZQEPAAT/Ds3DmP zovzOm8tOIuZI/gD5+0Hbw6Sbg==</latexit><latexit sha1_base64="G5YMKQdCzeWmJgp7MpBs5Q UIpls=">AAAB6nicbVA9SwNBEJ3zM8avqKXNYhCswq2NlgGblBHNByRH2NvsJUv29o7dOSEc+Qk2ForY+ovs/Ddu kis08cHA470ZZuaFqZIWff/b29jc2t7ZLe2V9w8Oj44rJ6dtm2SGixZPVGK6IbNCSS1aKFGJbmoEi0MlOuHkbu53 noSxMtGPOE1FELORlpHkDJ300BjQQaXq1/wFyDqhBalCgeag8tUfJjyLhUaumLU96qcY5Myg5ErMyv3MipTxCRuJ nqOaxcIG+eLUGbl0ypBEiXGlkSzU3xM5i62dxqHrjBmO7ao3F//zehlGt0EudZqh0Hy5KMoUwYTM/yZDaQRHNXWE cSPdrYSPmWEcXTplFwJdfXmdtK9r1K/Re1qt+0UcJTiHC7gCCjdQhwY0oQUcRvAMr/DmKe/Fe/c+lq0bXjFzBn/g ff4AvCeNWw==</latexit><latexit sha1_base64="idr0fnfCnbvCsECO+n/Iyc YL888=">AAAB73icbVDLSgNBEOxNfMT4inr0MhgET2HHix4XvHiMYB6QLGF2djYZMju7zswKYclPePGgiFf/wm/w IPgzxsnjoIkFDUVVN91dQSq4Nq775RSKa+sbm6Wt8vbO7t5+5eCwqZNMUdagiUhUOyCaCS5Zw3AjWDtVjMSBYK1g eDX1W/dMaZ7IWzNKmR+TvuQRp8RYKfyewDX0APcqVbfmzoBWCV6Qqlf8nLwDQL1X+eiGCc1iJg0VROsOdlPj50QZ TgUbl7uZZimhQ9JnHUsliZn289m9Y3RqlRBFibIlDZqpvydyEms9igPbGRMz0MveVPzP62QmuvRzLtPMMEnni6JM IJOg6fMo5IpRI0aWEKq4vRXRAVGEGhtR2YaAl19eJc3zGnZr+AZXPRfmKMExnMAZYLgAzwZahwZQEPAAT/Ds3DmP zovzOm8tOIuZI/gD5+0Hbw6Sbg==</latexit><latexit sha1_base64="G5YMKQdCzeWmJgp7MpBs5Q UIpls=">AAAB6nicbVA9SwNBEJ3zM8avqKXNYhCswq2NlgGblBHNByRH2NvsJUv29o7dOSEc+Qk2ForY+ovs/Ddu kis08cHA470ZZuaFqZIWff/b29jc2t7ZLe2V9w8Oj44rJ6dtm2SGixZPVGK6IbNCSS1aKFGJbmoEi0MlOuHkbu53 noSxMtGPOE1FELORlpHkDJ300BjQQaXq1/wFyDqhBalCgeag8tUfJjyLhUaumLU96qcY5Myg5ErMyv3MipTxCRuJ nqOaxcIG+eLUGbl0ypBEiXGlkSzU3xM5i62dxqHrjBmO7ao3F//zehlGt0EudZqh0Hy5KMoUwYTM/yZDaQRHNXWE cSPdrYSPmWEcXTplFwJdfXmdtK9r1K/Re1qt+0UcJTiHC7gCCjdQhwY0oQUcRvAMr/DmKe/Fe/c+lq0bXjFzBn/g ff4AvCeNWw==</latexit>
…
AGGCNN
Context C<latexit sha1_base64="IiHE4Ql8yoapalELcXPJKv 6ozoA=">AAACBnicdVDNSgMxGPzWf+tf1aOXYBE8lCVbsXVPFnrxWMGqsF1KNs3WYPaHJCvUpXfBq76GJ8Wrr+HR N/ARTLcKKjoQMnwzySQTpIIrjfGrNTU9Mzs3v7BYWlpeWV0rr2+cqiSTlHVoIhJ5HhDFBI9ZR3Mt2HkqGYkCwc6C y9ZYP7tiUvEkPtHDlPkRGcQ85JRoMzpu9coVbLtuvVZzEbb36/UDXDdkDzs110WOjQtUDh+v35oA0O6V37v9hGYR izUVRCnPwan2cyI1p4KNSt1MsZTQSzJgnqExiZjy8+Kho26xeXIQ+HmRWh1HNqpF3gjtGH8fhYk0K9aoMH+/LyeR UsMoMM6I6Av1WxsP/9K8TIcHfs7jNNMsppOgMBNIJ2jcCepzyagWQ0MIldz8BNELIgnVprmSqeirB/Q/Oa3ZDrad Y1xpYphgAbZgG3bBgQY04Qja0AEKDG7hDu6tG+vBerKeJ9Yp6/PMJvyA9fIB8xSZBQ==</latexit><latexit sha1_base64="pHazcznmb468q+FTKcoHPy xO0N8=">AAACBnicdVBLSwMxGMzWV62vqkcvwSJ4KEu24rZ7K/TisQX7gO1Ssmm2Dc0+SLJCWXoXvOrf8CZe/Rv+ C3+C6baCig6EDN9MMsn4CWdSIfRuFDY2t7Z3irulvf2Dw6Py8UlPxqkgtEtiHouBjyXlLKJdxRSng0RQHPqc9v1Z a6n376iQLI5u1TyhXognEQsYwUqPOq1RuYJMx7FrNQci89q2G8jW5ApZNceBlolyVMAa7VH5YziOSRrSSBGOpXQt lCgvw0IxwumiNEwlTTCZ4Ql1NY1wSKWX5Q9dDPPNFRPfy/LU6jKyXs3zFvBC+8cwiIVekYK5+ft9GQ6lnIe+doZY TeVvbTn8S3NTFTS8jEVJqmhEVkFByqGK4bITOGaCEsXnmmAimP4JJFMsMFG6uZKu6KsH+D/p1UwLmVYHVZpoXVYR nIFzcAksUAdNcAPaoAsIoOABPIIn4954Nl6M15W1YKzPnIIfMN4+ATKGlnc=</latexit><latexit sha1_base64="IiHE4Ql8yoapalELcXPJKv 6ozoA=">AAACBnicdVDNSgMxGPzWf+tf1aOXYBE8lCVbsXVPFnrxWMGqsF1KNs3WYPaHJCvUpXfBq76GJ8Wrr+HR N/ARTLcKKjoQMnwzySQTpIIrjfGrNTU9Mzs3v7BYWlpeWV0rr2+cqiSTlHVoIhJ5HhDFBI9ZR3Mt2HkqGYkCwc6C y9ZYP7tiUvEkPtHDlPkRGcQ85JRoMzpu9coVbLtuvVZzEbb36/UDXDdkDzs110WOjQtUDh+v35oA0O6V37v9hGYR izUVRCnPwan2cyI1p4KNSt1MsZTQSzJgnqExiZjy8+Kho26xeXIQ+HmRWh1HNqpF3gjtGH8fhYk0K9aoMH+/LyeR UsMoMM6I6Av1WxsP/9K8TIcHfs7jNNMsppOgMBNIJ2jcCepzyagWQ0MIldz8BNELIgnVprmSqeirB/Q/Oa3ZDrad Y1xpYphgAbZgG3bBgQY04Qja0AEKDG7hDu6tG+vBerKeJ9Yp6/PMJvyA9fIB8xSZBQ==</latexit><latexit sha1_base64="pHazcznmb468q+FTKcoHPy xO0N8=">AAACBnicdVBLSwMxGMzWV62vqkcvwSJ4KEu24rZ7K/TisQX7gO1Ssmm2Dc0+SLJCWXoXvOrf8CZe/Rv+ C3+C6baCig6EDN9MMsn4CWdSIfRuFDY2t7Z3irulvf2Dw6Py8UlPxqkgtEtiHouBjyXlLKJdxRSng0RQHPqc9v1Z a6n376iQLI5u1TyhXognEQsYwUqPOq1RuYJMx7FrNQci89q2G8jW5ApZNceBlolyVMAa7VH5YziOSRrSSBGOpXQt lCgvw0IxwumiNEwlTTCZ4Ql1NY1wSKWX5Q9dDPPNFRPfy/LU6jKyXs3zFvBC+8cwiIVekYK5+ft9GQ6lnIe+doZY TeVvbTn8S3NTFTS8jEVJqmhEVkFByqGK4bITOGaCEsXnmmAimP4JJFMsMFG6uZKu6KsH+D/p1UwLmVYHVZpoXVYR nIFzcAksUAdNcAPaoAsIoOABPIIn4954Nl6M15W1YKzPnIIfMN4+ATKGlnc=</latexit>
uK+1
<latexit sha1_base64="jg6VzSpYAEXR9S/eorT4mb KJ1nU=">AAAB7nicbZDLSgMxFIbPeK1Va9Wlm2ARBKFM3Oiy4EZwU8FeoC01k55pQzOZIckIZejCR3DjQhG3PoLP 4c63Mb0stPWHwMf/n0POOUEihbG+/+2trK6tb2zmtvLbO7uFveL+Qd3EqeZY47GMdTNgBqVQWLPCSmwmGlkUSGwE w6tJ3nhAbUSs7uwowU7E+kqEgjPrrEbazW7O6LhbLPllfyqyDHQOpUrh8fMeAKrd4le7F/M0QmW5ZMa0qJ/YTsa0 FVziON9ODSaMD1kfWw4Vi9B0sum4Y3LinB4JY+2esmTq/u7IWGTMKApcZcTswCxmE/O/rJXa8LKTCZWkFhWffRSm ktiYTHYnPaGRWzlywLgWblbCB0wzbt2F8u4IdHHlZaifl6lfpre0VPFhphwcwTGcAoULqMA1VKEGHIbwBC/w6iXe s/fmvc9KV7x5zyH8kffxA1djkQU=</latexit><latexit sha1_base64="fiDmFifRh3ltMYqfGxdbvM AK71Q=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBAEIex40WPAi+AlgnlAsoTZSW8yZHZ2mZkVwpKP8OJBEa9+jzf/ xkmyB00saCiquunuClMpjPX9b29tfWNza7u0U97d2z84rBwdt0ySaY5NnshEd0JmUAqFTSusxE6qkcWhxHY4vp35 7SfURiTq0U5SDGI2VCISnFkntbN+fn9Jp/1K1a/5c5BVQgtShQKNfuWrN0h4FqOyXDJjutRPbZAzbQWXOC33MoMp 42M2xK6jisVognx+7pScO2VAokS7UpbM1d8TOYuNmcSh64yZHZllbyb+53UzG90EuVBpZlHxxaIok8QmZPY7GQiN 3MqJI4xr4W4lfMQ049YlVHYh0OWXV0nrqkb9Gn2g1bpfxFGCUziDC6BwDXW4gwY0gcMYnuEV3rzUe/HevY9F65pX zJzAH3ifP8Xqjx4=</latexit><latexit sha1_base64="jg6VzSpYAEXR9S/eorT4mb KJ1nU=">AAAB7nicbZDLSgMxFIbPeK1Va9Wlm2ARBKFM3Oiy4EZwU8FeoC01k55pQzOZIckIZejCR3DjQhG3PoLP 4c63Mb0stPWHwMf/n0POOUEihbG+/+2trK6tb2zmtvLbO7uFveL+Qd3EqeZY47GMdTNgBqVQWLPCSmwmGlkUSGwE w6tJ3nhAbUSs7uwowU7E+kqEgjPrrEbazW7O6LhbLPllfyqyDHQOpUrh8fMeAKrd4le7F/M0QmW5ZMa0qJ/YTsa0 FVziON9ODSaMD1kfWw4Vi9B0sum4Y3LinB4JY+2esmTq/u7IWGTMKApcZcTswCxmE/O/rJXa8LKTCZWkFhWffRSm ktiYTHYnPaGRWzlywLgWblbCB0wzbt2F8u4IdHHlZaifl6lfpre0VPFhphwcwTGcAoULqMA1VKEGHIbwBC/w6iXe s/fmvc9KV7x5zyH8kffxA1djkQU=</latexit><latexit sha1_base64="fiDmFifRh3ltMYqfGxdbvM AK71Q=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBAEIex40WPAi+AlgnlAsoTZSW8yZHZ2mZkVwpKP8OJBEa9+jzf/ xkmyB00saCiquunuClMpjPX9b29tfWNza7u0U97d2z84rBwdt0ySaY5NnshEd0JmUAqFTSusxE6qkcWhxHY4vp35 7SfURiTq0U5SDGI2VCISnFkntbN+fn9Jp/1K1a/5c5BVQgtShQKNfuWrN0h4FqOyXDJjutRPbZAzbQWXOC33MoMp 42M2xK6jisVognx+7pScO2VAokS7UpbM1d8TOYuNmcSh64yZHZllbyb+53UzG90EuVBpZlHxxaIok8QmZPY7GQiN 3MqJI4xr4W4lfMQ049YlVHYh0OWXV0nrqkb9Gn2g1bpfxFGCUziDC6BwDXW4gwY0gcMYnuEV3rzUe/HevY9F65pX zJzAH3ifP8Xqjx4=</latexit>
Testing
Training
[u1, u2, · · · , uK ]
<latexit sha1_base64=" XqfhVCSSnhwtHsTILFIunfP2iVU=">AAAB/3icbZC7Sg NBFIbPeo3xtirY2AwGwSKE3TRaBmwEmwTMBTbLMjs7mw yZvTAzK4Q1ha9iY6GIrZ3PYOdb+AjOJik08YeBj/+cwz nz+ylnUlnWl7Gyura+sVnaKm/v7O7tmweHHZlkgtA2SX giej6WlLOYthVTnPZSQXHkc9r1R1dFvXtHhWRJfKvGKX UjPIhZyAhW2vLMYyfz7CrKvHq1T4JEyYJvXM+sWDVrKr QM9hwqDbP1/QEATc/87AcJySIaK8KxlI5tpcrNsVCMcD op9zNJU0xGeEAdjTGOqHTz6f0TdKadAIWJ0C9WaOr+ns hxJOU48nVnhNVQLtYK87+ak6nw0s1ZnGaKxmS2KMw4Ug kqwkABE5QoPtaAiWD6VkSGWGCidGRlHYK9+OVl6NRrtl WzW3alYcFMJTiBUzgHGy6gAdfQhDYQuIdHeIYX48F4M l6Nt1nrijGfOYI/Mt5/AN+XluI=</latexit><latexit sha1_base64=" RrD2oswZWDKRM6Lt7KM5nkT20mQ=">AAAB/3icbZDLSs NAFIYn9VbrLSq4cTNYBBelZLrRZcGN4KaCvUAawmQyaY dOJmFmIpTYha/ixoUibn0Nd76NkzYLbf1h4OM/53DO/E HKmdKO821V1tY3Nreq27Wd3b39A/vwqKeSTBLaJQlP5C DAinImaFczzekglRTHAaf9YHJd1PsPVCqWiHs9TakX45 FgESNYG8u3T9zMRw2Y+a3GkISJVgXfer5dd5rOXHAVUA l1UKrj21/DMCFZTIUmHCvlIifVXo6lZoTTWW2YKZpiMs Ej6hoUOKbKy+f3z+C5cUIYJdI8oeHc/T2R41ipaRyYzh jrsVquFeZ/NTfT0ZWXM5FmmgqyWBRlHOoEFmHAkElKNJ 8awEQycyskYywx0SaymgkBLX95FXqtJnKa6A7V204ZRx WcgjNwARC4BG1wAzqgCwh4BM/gFbxZT9aL9W59LForV jlzDP7I+vwBv9CUkQ==</latexit><latexit sha1_base64=" XqfhVCSSnhwtHsTILFIunfP2iVU=">AAAB/3icbZC7Sg NBFIbPeo3xtirY2AwGwSKE3TRaBmwEmwTMBTbLMjs7mw yZvTAzK4Q1ha9iY6GIrZ3PYOdb+AjOJik08YeBj/+cwz nz+ylnUlnWl7Gyura+sVnaKm/v7O7tmweHHZlkgtA2SX giej6WlLOYthVTnPZSQXHkc9r1R1dFvXtHhWRJfKvGKX UjPIhZyAhW2vLMYyfz7CrKvHq1T4JEyYJvXM+sWDVrKr QM9hwqDbP1/QEATc/87AcJySIaK8KxlI5tpcrNsVCMcD op9zNJU0xGeEAdjTGOqHTz6f0TdKadAIWJ0C9WaOr+ns hxJOU48nVnhNVQLtYK87+ak6nw0s1ZnGaKxmS2KMw4Ug kqwkABE5QoPtaAiWD6VkSGWGCidGRlHYK9+OVl6NRrtl WzW3alYcFMJTiBUzgHGy6gAdfQhDYQuIdHeIYX48F4M l6Nt1nrijGfOYI/Mt5/AN+XluI=</latexit><latexit sha1_base64=" RrD2oswZWDKRM6Lt7KM5nkT20mQ=">AAAB/3icbZDLSs NAFIYn9VbrLSq4cTNYBBelZLrRZcGN4KaCvUAawmQyaY dOJmFmIpTYha/ixoUibn0Nd76NkzYLbf1h4OM/53DO/E HKmdKO821V1tY3Nreq27Wd3b39A/vwqKeSTBLaJQlP5C DAinImaFczzekglRTHAaf9YHJd1PsPVCqWiHs9TakX45 FgESNYG8u3T9zMRw2Y+a3GkISJVgXfer5dd5rOXHAVUA l1UKrj21/DMCFZTIUmHCvlIifVXo6lZoTTWW2YKZpiMs Ej6hoUOKbKy+f3z+C5cUIYJdI8oeHc/T2R41ipaRyYzh jrsVquFeZ/NTfT0ZWXM5FmmgqyWBRlHOoEFmHAkElKNJ 8awEQycyskYywx0SaymgkBLX95FXqtJnKa6A7V204ZRx WcgjNwARC4BG1wAzqgCwh4BM/gFbxZT9aL9W59LForV jlzDP7I+vwBv9CUkQ==</latexit>
[c1, c2, · · · , cK ]
<latexit sha1_base64="4g6u8vzn+CPCdSFOt4WcmC DwY8M=">AAAB/3icbZC7SgNBFIbPeo3xtirY2AwGwSKE3TRaBmwEmwTMBTbLMjs7mwyZvTAzK4Q1ha9iY6GIrZ3P YOdb+AjOJik08YeBj/+cwznz+ylnUlnWl7Gyura+sVnaKm/v7O7tmweHHZlkgtA2SXgiej6WlLOYthVTnPZSQXHk c9r1R1dFvXtHhWRJfKvGKXUjPIhZyAhW2vLMY4d4dhURr17tkyBRsuAb1zMrVs2aCi2DPYdKw2x9fwBA0zM/+0FC sojGinAspWNbqXJzLBQjnE7K/UzSFJMRHlBHY4wjKt18ev8EnWknQGEi9IsVmrq/J3IcSTmOfN0ZYTWUi7XC/K/m ZCq8dHMWp5miMZktCjOOVIKKMFDABCWKjzVgIpi+FZEhFpgoHVlZh2AvfnkZOvWabdXsll1pWDBTCU7gFM7Bhgto wDU0oQ0E7uERnuHFeDCejFfjbda6YsxnjuCPjPcfixOWrA==</latexit><latexit sha1_base64="F4SK/MExofWBcH0tFpPwuP KMpR0=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBBelJN3osuBGcFPBXiANYTKZtEMnM2FmIpTYha/ixoUibn0N d76NkzYLbf1h4OM/53DO/GHKqNKO821V1tY3Nreq27Wd3b39A/vwqKdEJjHpYsGEHIRIEUY56WqqGRmkkqAkZKQf Tq6Lev+BSEUFv9fTlPgJGnEaU4y0sQL7xMOB24A4aDWGOBJaFXzrB3bdaTpzwVVwS6iDUp3A/hpGAmcJ4RozpJTn Oqn2cyQ1xYzMasNMkRThCRoRzyBHCVF+Pr9/Bs+NE8FYSPO4hnP390SOEqWmSWg6E6THarlWmP/VvEzHV35OeZpp wvFiUZwxqAUswoARlQRrNjWAsKTmVojHSCKsTWQ1E4K7/OVV6LWartN079x62ynjqIJTcAYugAsuQRvcgA7oAgwe wTN4BW/Wk/VivVsfi9aKVc4cgz+yPn8Aa0yUWw==</latexit><latexit sha1_base64="4g6u8vzn+CPCdSFOt4WcmC DwY8M=">AAAB/3icbZC7SgNBFIbPeo3xtirY2AwGwSKE3TRaBmwEmwTMBTbLMjs7mwyZvTAzK4Q1ha9iY6GIrZ3P YOdb+AjOJik08YeBj/+cwznz+ylnUlnWl7Gyura+sVnaKm/v7O7tmweHHZlkgtA2SXgiej6WlLOYthVTnPZSQXHk c9r1R1dFvXtHhWRJfKvGKXUjPIhZyAhW2vLMY4d4dhURr17tkyBRsuAb1zMrVs2aCi2DPYdKw2x9fwBA0zM/+0FC sojGinAspWNbqXJzLBQjnE7K/UzSFJMRHlBHY4wjKt18ev8EnWknQGEi9IsVmrq/J3IcSTmOfN0ZYTWUi7XC/K/m ZCq8dHMWp5miMZktCjOOVIKKMFDABCWKjzVgIpi+FZEhFpgoHVlZh2AvfnkZOvWabdXsll1pWDBTCU7gFM7Bhgto wDU0oQ0E7uERnuHFeDCejFfjbda6YsxnjuCPjPcfixOWrA==</latexit><latexit sha1_base64="F4SK/MExofWBcH0tFpPwuP KMpR0=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBBelJN3osuBGcFPBXiANYTKZtEMnM2FmIpTYha/ixoUibn0N d76NkzYLbf1h4OM/53DO/GHKqNKO821V1tY3Nreq27Wd3b39A/vwqKdEJjHpYsGEHIRIEUY56WqqGRmkkqAkZKQf Tq6Lev+BSEUFv9fTlPgJGnEaU4y0sQL7xMOB24A4aDWGOBJaFXzrB3bdaTpzwVVwS6iDUp3A/hpGAmcJ4RozpJTn Oqn2cyQ1xYzMasNMkRThCRoRzyBHCVF+Pr9/Bs+NE8FYSPO4hnP390SOEqWmSWg6E6THarlWmP/VvEzHV35OeZpp wvFiUZwxqAUswoARlQRrNjWAsKTmVojHSCKsTWQ1E4K7/OVV6LWartN079x62ynjqIJTcAYugAsuQRvcgA7oAgwe wTN4BW/Wk/VivVsfi9aKVc4cgz+yPn8Aa0yUWw==</latexit>
Feature F<latexit sha1_base64="RZ+tR1dN3x6oBBREtLk5Ly nza1c=">AAACBnicdVDNSgMxGPy2/te/qkcvwSJ4kCVbterJgiAeW7BWaJeSTbNtMPtDkhXq0rvgVV/Dk+LV1/Do G/gIZrcKKjoQMnwzySTjxYIrjfGrVZiYnJqemZ0rzi8sLi2XVlbPVZRIypo0EpG88IhigoesqbkW7CKWjASeYC3v 8jjTW1dMKh6FZ3oYMzcg/ZD7nBJtRo2TbqmMbZwDYbvi7FUPM7JbrezvYeR8SuWjx+u3GgDUu6X3Ti+iScBCTQVR qu3gWLspkZpTwUbFTqJYTOgl6bO2oSEJmHLT/KGjTr61Zd9z0zx1O4usbmd5OyO0afw95EfSrFCj3Pz9vpQESg0D zzgDogfqt5YN/9LaifYP3JSHcaJZSMdBfiKQjlDWCepxyagWQ0MIldz8BNEBkYRq01zRVPTVA/qfnFdsB9tOwynX MIwxC+uwAVvgwD7U4BTq0AQKDG7hDu6tG+vBerKex9aC9XlmDX7AevkAlO+YxA==</latexit><latexit sha1_base64="rQd9PSbCWaQ2cP3wMU7s5n 8tZm0=">AAACBnicdVBLSwMxGMzWV62vqkcvwSJ4KEu22lZvBUE8tmAfsF1KNs22odkHSVYoS++CV/0b3sSrf8N/ 4U8wu11BRQdChm8mmWTciDOpEHo3Ciura+sbxc3S1vbO7l55/6Anw1gQ2iUhD8XAxZJyFtCuYorTQSQo9l1O++7s KtX7d1RIFga3ah5Rx8eTgHmMYKVHnetRuYJMlAEis2bVG5cpOW/UmnUErVyqgBztUfljOA5J7NNAEY6ltC0UKSfB QjHC6aI0jCWNMJnhCbU1DbBPpZNkD10Ms80WE9dJstRqGtmopnlnC3ii/WPohUKvQMHM/P2+BPtSzn1XO32spvK3 lg7/0uxYeRdOwoIoVjQgyyAv5lCFMO0EjpmgRPG5JpgIpn8CyRQLTJRurqQr+uoB/k96NdNCptWxKi2Ul1UER+AY nAILNEEL3IA26AICKHgAj+DJuDeejRfjdWktGPmZQ/ADxtsn1FKWNg==</latexit><latexit sha1_base64="RZ+tR1dN3x6oBBREtLk5Ly nza1c=">AAACBnicdVDNSgMxGPy2/te/qkcvwSJ4kCVbterJgiAeW7BWaJeSTbNtMPtDkhXq0rvgVV/Dk+LV1/Do G/gIZrcKKjoQMnwzySTjxYIrjfGrVZiYnJqemZ0rzi8sLi2XVlbPVZRIypo0EpG88IhigoesqbkW7CKWjASeYC3v 8jjTW1dMKh6FZ3oYMzcg/ZD7nBJtRo2TbqmMbZwDYbvi7FUPM7JbrezvYeR8SuWjx+u3GgDUu6X3Ti+iScBCTQVR qu3gWLspkZpTwUbFTqJYTOgl6bO2oSEJmHLT/KGjTr61Zd9z0zx1O4usbmd5OyO0afw95EfSrFCj3Pz9vpQESg0D zzgDogfqt5YN/9LaifYP3JSHcaJZSMdBfiKQjlDWCepxyagWQ0MIldz8BNEBkYRq01zRVPTVA/qfnFdsB9tOwynX MIwxC+uwAVvgwD7U4BTq0AQKDG7hDu6tG+vBerKex9aC9XlmDX7AevkAlO+YxA==</latexit><latexit sha1_base64="rQd9PSbCWaQ2cP3wMU7s5n 8tZm0=">AAACBnicdVBLSwMxGMzWV62vqkcvwSJ4KEu22lZvBUE8tmAfsF1KNs22odkHSVYoS++CV/0b3sSrf8N/ 4U8wu11BRQdChm8mmWTciDOpEHo3Ciura+sbxc3S1vbO7l55/6Anw1gQ2iUhD8XAxZJyFtCuYorTQSQo9l1O++7s KtX7d1RIFga3ah5Rx8eTgHmMYKVHnetRuYJMlAEis2bVG5cpOW/UmnUErVyqgBztUfljOA5J7NNAEY6ltC0UKSfB QjHC6aI0jCWNMJnhCbU1DbBPpZNkD10Ms80WE9dJstRqGtmopnlnC3ii/WPohUKvQMHM/P2+BPtSzn1XO32spvK3 lg7/0uxYeRdOwoIoVjQgyyAv5lCFMO0EjpmgRPG5JpgIpn8CyRQLTJRurqQr+uoB/k96NdNCptWxKi2Ul1UER+AY nAILNEEL3IA26AICKHgAj+DJuDeejRfjdWktGPmZQ/ADxtsn1FKWNg==</latexit>
[u1, u2, · · · , uK ]
<latexit sha1_base64=" XqfhVCSSnhwtHsTILFIunfP2iVU=">AAAB/3icbZC7Sg NBFIbPeo3xtirY2AwGwSKE3TRaBmwEmwTMBTbLMjs7mw yZvTAzK4Q1ha9iY6GIrZ3PYOdb+AjOJik08YeBj/+cwz nz+ylnUlnWl7Gyura+sVnaKm/v7O7tmweHHZlkgtA2SX giej6WlLOYthVTnPZSQXHkc9r1R1dFvXtHhWRJfKvGKX UjPIhZyAhW2vLMYyfz7CrKvHq1T4JEyYJvXM+sWDVrKr QM9hwqDbP1/QEATc/87AcJySIaK8KxlI5tpcrNsVCMcD op9zNJU0xGeEAdjTGOqHTz6f0TdKadAIWJ0C9WaOr+ns hxJOU48nVnhNVQLtYK87+ak6nw0s1ZnGaKxmS2KMw4Ug kqwkABE5QoPtaAiWD6VkSGWGCidGRlHYK9+OVl6NRrtl WzW3alYcFMJTiBUzgHGy6gAdfQhDYQuIdHeIYX48F4M l6Nt1nrijGfOYI/Mt5/AN+XluI=</latexit><latexit sha1_base64=" RrD2oswZWDKRM6Lt7KM5nkT20mQ=">AAAB/3icbZDLSs NAFIYn9VbrLSq4cTNYBBelZLrRZcGN4KaCvUAawmQyaY dOJmFmIpTYha/ixoUibn0Nd76NkzYLbf1h4OM/53DO/E HKmdKO821V1tY3Nreq27Wd3b39A/vwqKeSTBLaJQlP5C DAinImaFczzekglRTHAaf9YHJd1PsPVCqWiHs9TakX45 FgESNYG8u3T9zMRw2Y+a3GkISJVgXfer5dd5rOXHAVUA l1UKrj21/DMCFZTIUmHCvlIifVXo6lZoTTWW2YKZpiMs Ej6hoUOKbKy+f3z+C5cUIYJdI8oeHc/T2R41ipaRyYzh jrsVquFeZ/NTfT0ZWXM5FmmgqyWBRlHOoEFmHAkElKNJ 8awEQycyskYywx0SaymgkBLX95FXqtJnKa6A7V204ZRx WcgjNwARC4BG1wAzqgCwh4BM/gFbxZT9aL9W59LForV jlzDP7I+vwBv9CUkQ==</latexit><latexit sha1_base64=" XqfhVCSSnhwtHsTILFIunfP2iVU=">AAAB/3icbZC7Sg NBFIbPeo3xtirY2AwGwSKE3TRaBmwEmwTMBTbLMjs7mw yZvTAzK4Q1ha9iY6GIrZ3PYOdb+AjOJik08YeBj/+cwz nz+ylnUlnWl7Gyura+sVnaKm/v7O7tmweHHZlkgtA2SX giej6WlLOYthVTnPZSQXHkc9r1R1dFvXtHhWRJfKvGKX UjPIhZyAhW2vLMYyfz7CrKvHq1T4JEyYJvXM+sWDVrKr QM9hwqDbP1/QEATc/87AcJySIaK8KxlI5tpcrNsVCMcD op9zNJU0xGeEAdjTGOqHTz6f0TdKadAIWJ0C9WaOr+ns hxJOU48nVnhNVQLtYK87+ak6nw0s1ZnGaKxmS2KMw4Ug kqwkABE5QoPtaAiWD6VkSGWGCidGRlHYK9+OVl6NRrtl WzW3alYcFMJTiBUzgHGy6gAdfQhDYQuIdHeIYX48F4M l6Nt1nrijGfOYI/Mt5/AN+XluI=</latexit><latexit sha1_base64=" RrD2oswZWDKRM6Lt7KM5nkT20mQ=">AAAB/3icbZDLSs NAFIYn9VbrLSq4cTNYBBelZLrRZcGN4KaCvUAawmQyaY dOJmFmIpTYha/ixoUibn0Nd76NkzYLbf1h4OM/53DO/E HKmdKO821V1tY3Nreq27Wd3b39A/vwqKeSTBLaJQlP5C DAinImaFczzekglRTHAaf9YHJd1PsPVCqWiHs9TakX45 FgESNYG8u3T9zMRw2Y+a3GkISJVgXfer5dd5rOXHAVUA l1UKrj21/DMCFZTIUmHCvlIifVXo6lZoTTWW2YKZpiMs Ej6hoUOKbKy+f3z+C5cUIYJdI8oeHc/T2R41ipaRyYzh jrsVquFeZ/NTfT0ZWXM5FmmgqyWBRlHOoEFmHAkElKNJ 8awEQycyskYywx0SaymgkBLX95FXqtJnKa6A7V204ZRx WcgjNwARC4BG1wAzqgCwh4BM/gFbxZT9aL9W59LForV jlzDP7I+vwBv9CUkQ==</latexit>
[f1, f2, · · · , fK ]
<latexit sha1_base64="9SMnvD4RTslEKsh/QSeQuz E2dPE=">AAAB/3icbZC7SgNBFIbPeo3xtirY2AwGwSKE3TRaBmwEmwTMBTbLMjs7mwyZvTAzK4Q1ha9iY6GIrZ3P YOdb+AjOJik08YeBj/+cwznz+ylnUlnWl7Gyura+sVnaKm/v7O7tmweHHZlkgtA2SXgiej6WlLOYthVTnPZSQXHk c9r1R1dFvXtHhWRJfKvGKXUjPIhZyAhW2vLMYyf07CoKvXq1T4JEyYJvXM+sWDVrKrQM9hwqDbP1/QEATc/87AcJ ySIaK8KxlI5tpcrNsVCMcDop9zNJU0xGeEAdjTGOqHTz6f0TdKadAIWJ0C9WaOr+nshxJOU48nVnhNVQLtYK87+a k6nw0s1ZnGaKxmS2KMw4UgkqwkABE5QoPtaAiWD6VkSGWGCidGRlHYK9+OVl6NRrtlWzW3alYcFMJTiBUzgHGy6g AdfQhDYQuIdHeIYX48F4Ml6Nt1nrijGfOYI/Mt5/AJkplrU=</latexit><latexit sha1_base64="pJA+X7pqppCTwFiie9xuKp o2dwc=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBBelJN3osuBGcFPBXiANYTKZtEMnM2FmIpTYha/ixoUibn0N d76NkzYLbf1h4OM/53DO/GHKqNKO821V1tY3Nreq27Wd3b39A/vwqKdEJjHpYsGEHIRIEUY56WqqGRmkkqAkZKQf Tq6Lev+BSEUFv9fTlPgJGnEaU4y0sQL7xIsDtwHjoNUY4khoVfCtH9h1p+nMBVfBLaEOSnUC+2sYCZwlhGvMkFKe 66Taz5HUFDMyqw0zRVKEJ2hEPIMcJUT5+fz+GTw3TgRjIc3jGs7d3xM5SpSaJqHpTJAeq+VaYf5X8zIdX/k55Wmm CceLRXHGoBawCANGVBKs2dQAwpKaWyEeI4mwNpHVTAju8pdXoddquk7TvXPrbaeMowpOwRm4AC64BG1wAzqgCzB4 BM/gFbxZT9aL9W59LForVjlzDP7I+vwBeWKUZA==</latexit><latexit sha1_base64="9SMnvD4RTslEKsh/QSeQuz E2dPE=">AAAB/3icbZC7SgNBFIbPeo3xtirY2AwGwSKE3TRaBmwEmwTMBTbLMjs7mwyZvTAzK4Q1ha9iY6GIrZ3P YOdb+AjOJik08YeBj/+cwznz+ylnUlnWl7Gyura+sVnaKm/v7O7tmweHHZlkgtA2SXgiej6WlLOYthVTnPZSQXHk c9r1R1dFvXtHhWRJfKvGKXUjPIhZyAhW2vLMYyf07CoKvXq1T4JEyYJvXM+sWDVrKrQM9hwqDbP1/QEATc/87AcJ ySIaK8KxlI5tpcrNsVCMcDop9zNJU0xGeEAdjTGOqHTz6f0TdKadAIWJ0C9WaOr+nshxJOU48nVnhNVQLtYK87+a k6nw0s1ZnGaKxmS2KMw4UgkqwkABE5QoPtaAiWD6VkSGWGCidGRlHYK9+OVl6NRrtlWzW3alYcFMJTiBUzgHGy6g AdfQhDYQuIdHeIYX48F4Ml6Nt1nrijGfOYI/Mt5/AJkplrU=</latexit><latexit sha1_base64="pJA+X7pqppCTwFiie9xuKp o2dwc=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBBelJN3osuBGcFPBXiANYTKZtEMnM2FmIpTYha/ixoUibn0N d76NkzYLbf1h4OM/53DO/GHKqNKO821V1tY3Nreq27Wd3b39A/vwqKdEJjHpYsGEHIRIEUY56WqqGRmkkqAkZKQf Tq6Lev+BSEUFv9fTlPgJGnEaU4y0sQL7xIsDtwHjoNUY4khoVfCtH9h1p+nMBVfBLaEOSnUC+2sYCZwlhGvMkFKe 66Taz5HUFDMyqw0zRVKEJ2hEPIMcJUT5+fz+GTw3TgRjIc3jGs7d3xM5SpSaJqHpTJAeq+VaYf5X8zIdX/k55Wmm CceLRXHGoBawCANGVBKs2dQAwpKaWyEeI4mwNpHVTAju8pdXoddquk7TvXPrbaeMowpOwRm4AC64BG1wAzqgCzB4 BM/gFbxZT9aL9W59LForVjlzDP7I+vwBeWKUZA==</latexit>
u˜
<latexit sha1_base64="9QDvi5s24ixMBNrl8W84bX 7bvLo=">AAAB8HicbZC7SgNBFIbPxluMt6ilzWAQrMKujXYGbCwjmIskS5idPZsMmdldZmaFuOQpbCwUsbX2Sews fRMnl0ITfxj4+P9zmHNOkAqujet+OYWV1bX1jeJmaWt7Z3evvH/Q1EmmGDZYIhLVDqhGwWNsGG4EtlOFVAYCW8Hw apK37lFpnsS3ZpSiL2k/5hFn1Fjrrmu4CDHPxr1yxa26U5Fl8OZQufx4+K4BQL1X/uyGCcskxoYJqnXHc1Pj51QZ zgSOS91MY0rZkPaxYzGmErWfTwcekxPrhCRKlH2xIVP3d0dOpdYjGdhKSc1AL2YT87+sk5nows95nGYGYzb7KMoE MQmZbE9CrpAZMbJAmeJ2VsIGVFFm7I1K9gje4srL0Dyrem7Vu/EqNRdmKsIRHMMpeHAONbiGOjSAgYRHeIYXRzlP zqvzNistOPOeQ/gj5/0HrF6TKA==</latexit><latexit sha1_base64="/1SQWR6OifUjgMf6mmAm3a MusHM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKex60WPAi8cI5iHJEmZne5MhM7PLzKwQlnyFFw+KePVzvPk3 Th4HTSxoKKq66e6KMsGN9f1vr7SxubW9U96t7O0fHB5Vj0/aJs01wxZLRaq7ETUouMKW5VZgN9NIZSSwE41vZ37n CbXhqXqwkwxDSYeKJ5xR66THvuUixiKfDqo1v+7PQdZJsCQ1WKI5qH7145TlEpVlghrTC/zMhgXVljOB00o/N5hR NqZD7DmqqEQTFvODp+TCKTFJUu1KWTJXf08UVBozkZHrlNSOzKo3E//zerlNbsKCqyy3qNhiUZILYlMy+57EXCOz YuIIZZq7WwkbUU2ZdRlVXAjB6svrpH1VD/x6cB/UGv4yjjKcwTlcQgDX0IA7aEILGEh4hld487T34r17H4vWkrec OYU/8D5/ADh0kJo=</latexit><latexit sha1_base64="9QDvi5s24ixMBNrl8W84bX 7bvLo=">AAAB8HicbZC7SgNBFIbPxluMt6ilzWAQrMKujXYGbCwjmIskS5idPZsMmdldZmaFuOQpbCwUsbX2Sews fRMnl0ITfxj4+P9zmHNOkAqujet+OYWV1bX1jeJmaWt7Z3evvH/Q1EmmGDZYIhLVDqhGwWNsGG4EtlOFVAYCW8Hw apK37lFpnsS3ZpSiL2k/5hFn1Fjrrmu4CDHPxr1yxa26U5Fl8OZQufx4+K4BQL1X/uyGCcskxoYJqnXHc1Pj51QZ zgSOS91MY0rZkPaxYzGmErWfTwcekxPrhCRKlH2xIVP3d0dOpdYjGdhKSc1AL2YT87+sk5nows95nGYGYzb7KMoE MQmZbE9CrpAZMbJAmeJ2VsIGVFFm7I1K9gje4srL0Dyrem7Vu/EqNRdmKsIRHMMpeHAONbiGOjSAgYRHeIYXRzlP zqvzNistOPOeQ/gj5/0HrF6TKA==</latexit><latexit sha1_base64="/1SQWR6OifUjgMf6mmAm3a MusHM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKex60WPAi8cI5iHJEmZne5MhM7PLzKwQlnyFFw+KePVzvPk3 Th4HTSxoKKq66e6KMsGN9f1vr7SxubW9U96t7O0fHB5Vj0/aJs01wxZLRaq7ETUouMKW5VZgN9NIZSSwE41vZ37n CbXhqXqwkwxDSYeKJ5xR66THvuUixiKfDqo1v+7PQdZJsCQ1WKI5qH7145TlEpVlghrTC/zMhgXVljOB00o/N5hR NqZD7DmqqEQTFvODp+TCKTFJUu1KWTJXf08UVBozkZHrlNSOzKo3E//zerlNbsKCqyy3qNhiUZILYlMy+57EXCOz YuIIZZq7WwkbUU2ZdRlVXAjB6svrpH1VD/x6cB/UGv4yjjKcwTlcQgDX0IA7aEILGEh4hld487T34r17H4vWkrec OYU/8D5/ADh0kJo=</latexit>
u˜
<latexit sha1_base64="9QDvi5s24ixMBNrl8W84bX 7bvLo=">AAAB8HicbZC7SgNBFIbPxluMt6ilzWAQrMKujXYGbCwjmIskS5idPZsMmdldZmaFuOQpbCwUsbX2Sews fRMnl0ITfxj4+P9zmHNOkAqujet+OYWV1bX1jeJmaWt7Z3evvH/Q1EmmGDZYIhLVDqhGwWNsGG4EtlOFVAYCW8Hw apK37lFpnsS3ZpSiL2k/5hFn1Fjrrmu4CDHPxr1yxa26U5Fl8OZQufx4+K4BQL1X/uyGCcskxoYJqnXHc1Pj51QZ zgSOS91MY0rZkPaxYzGmErWfTwcekxPrhCRKlH2xIVP3d0dOpdYjGdhKSc1AL2YT87+sk5nows95nGYGYzb7KMoE MQmZbE9CrpAZMbJAmeJ2VsIGVFFm7I1K9gje4srL0Dyrem7Vu/EqNRdmKsIRHMMpeHAONbiGOjSAgYRHeIYXRzlP zqvzNistOPOeQ/gj5/0HrF6TKA==</latexit><latexit sha1_base64="/1SQWR6OifUjgMf6mmAm3a MusHM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKex60WPAi8cI5iHJEmZne5MhM7PLzKwQlnyFFw+KePVzvPk3 Th4HTSxoKKq66e6KMsGN9f1vr7SxubW9U96t7O0fHB5Vj0/aJs01wxZLRaq7ETUouMKW5VZgN9NIZSSwE41vZ37n CbXhqXqwkwxDSYeKJ5xR66THvuUixiKfDqo1v+7PQdZJsCQ1WKI5qH7145TlEpVlghrTC/zMhgXVljOB00o/N5hR NqZD7DmqqEQTFvODp+TCKTFJUu1KWTJXf08UVBozkZHrlNSOzKo3E//zerlNbsKCqyy3qNhiUZILYlMy+57EXCOz YuIIZZq7WwkbUU2ZdRlVXAjB6svrpH1VD/x6cB/UGv4yjjKcwTlcQgDX0IA7aEILGEh4hld487T34r17H4vWkrec OYU/8D5/ADh0kJo=</latexit><latexit sha1_base64="9QDvi5s24ixMBNrl8W84bX 7bvLo=">AAAB8HicbZC7SgNBFIbPxluMt6ilzWAQrMKujXYGbCwjmIskS5idPZsMmdldZmaFuOQpbCwUsbX2Sews fRMnl0ITfxj4+P9zmHNOkAqujet+OYWV1bX1jeJmaWt7Z3evvH/Q1EmmGDZYIhLVDqhGwWNsGG4EtlOFVAYCW8Hw apK37lFpnsS3ZpSiL2k/5hFn1Fjrrmu4CDHPxr1yxa26U5Fl8OZQufx4+K4BQL1X/uyGCcskxoYJqnXHc1Pj51QZ zgSOS91MY0rZkPaxYzGmErWfTwcekxPrhCRKlH2xIVP3d0dOpdYjGdhKSc1AL2YT87+sk5nows95nGYGYzb7KMoE MQmZbE9CrpAZMbJAmeJ2VsIGVFFm7I1K9gje4srL0Dyrem7Vu/EqNRdmKsIRHMMpeHAONbiGOjSAgYRHeIYXRzlP zqvzNistOPOeQ/gj5/0HrF6TKA==</latexit><latexit sha1_base64="/1SQWR6OifUjgMf6mmAm3a MusHM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKex60WPAi8cI5iHJEmZne5MhM7PLzKwQlnyFFw+KePVzvPk3 Th4HTSxoKKq66e6KMsGN9f1vr7SxubW9U96t7O0fHB5Vj0/aJs01wxZLRaq7ETUouMKW5VZgN9NIZSSwE41vZ37n CbXhqXqwkwxDSYeKJ5xR66THvuUixiKfDqo1v+7PQdZJsCQ1WKI5qH7145TlEpVlghrTC/zMhgXVljOB00o/N5hR NqZD7DmqqEQTFvODp+TCKTFJUu1KWTJXf08UVBozkZHrlNSOzKo3E//zerlNbsKCqyy3qNhiUZILYlMy+57EXCOz YuIIZZq7WwkbUU2ZdRlVXAjB6svrpH1VD/x6cB/UGv4yjjKcwTlcQgDX0IA7aEILGEh4hld487T34r17H4vWkrec OYU/8D5/ADh0kJo=</latexit>
H0
<latexit sha1_base64="Zlduj0DnMGaRvHZSu5ax9LXC86w=">AAAB6nicbZDLSgMxFIbPWC+13qou3QSL4Kpk 3Oiy4KbLivYCbSmZ9EwbmskMSUYoQx/BjQtF3PogPoMLwafR9LLQ1h8CH/9/DjnnBIkUxlL65a3l1jc2t/LbhZ3dvf2D4uFRw8Sp5ljnsYx1K2AGpVBYt8JKbCUaWRRIbAaj62nevEdtRKzu7DjBbsQGSoSCM+us22qP9oolWqYzkVXw F1Cq5D6/3wGg1it+dPoxTyNUlktmTNunie1mTFvBJU4KndRgwviIDbDtULEITTebjTohZ87pkzDW7ilLZu7vjoxFxoyjwFVGzA7NcjY1/8vaqQ2vuplQSWpR8flHYSqJjcl0b9IXGrmVYweMa+FmJXzINOPWXafgjuAvr7wKjYuyT8v+ jV+qUJgrDydwCufgwyVUoAo1qAOHATzAEzx70nv0XrzXeemat+g5hj/y3n4AkNOQMg==</latexit><latexit sha1_base64="LvwiOp5SZa3W2JTURJUdd/lX24A=">AAAB6nicbVA9SwNBEJ3zM8avqKXNYhCswp6N lgGblBHNByRH2NvsJUv29o7dOSEc+Qk2ForY+ovs/Ddukis08cHA470ZZuaFqZIWKf32Nja3tnd2S3vl/YPDo+PKyWnbJpnhosUTlZhuyKxQUosWSlSimxrB4lCJTji5m/udJ2GsTPQjTlMRxGykZSQ5Qyc9NAZ0UKnSGl2ArBO/IFUo 0BxUvvrDhGex0MgVs7bn0xSDnBmUXIlZuZ9ZkTI+YSPRc1SzWNggX5w6I5dOGZIoMa40koX6eyJnsbXTOHSdMcOxXfXm4n9eL8PoNsilTjMUmi8XRZkimJD532QojeCopo4wbqS7lfAxM4yjS6fsQvBXX14n7euaT2v+vV+t0yKOEpzD BVyBDzdQhwY0oQUcRvAMr/DmKe/Fe/c+lq0bXjFzBn/gff4AuqONWg==</latexit><latexit sha1_base64="Zlduj0DnMGaRvHZSu5ax9LXC86w=">AAAB6nicbZDLSgMxFIbPWC+13qou3QSL4Kpk 3Oiy4KbLivYCbSmZ9EwbmskMSUYoQx/BjQtF3PogPoMLwafR9LLQ1h8CH/9/DjnnBIkUxlL65a3l1jc2t/LbhZ3dvf2D4uFRw8Sp5ljnsYx1K2AGpVBYt8JKbCUaWRRIbAaj62nevEdtRKzu7DjBbsQGSoSCM+us22qP9oolWqYzkVXw F1Cq5D6/3wGg1it+dPoxTyNUlktmTNunie1mTFvBJU4KndRgwviIDbDtULEITTebjTohZ87pkzDW7ilLZu7vjoxFxoyjwFVGzA7NcjY1/8vaqQ2vuplQSWpR8flHYSqJjcl0b9IXGrmVYweMa+FmJXzINOPWXafgjuAvr7wKjYuyT8v+ jV+qUJgrDydwCufgwyVUoAo1qAOHATzAEzx70nv0XrzXeemat+g5hj/y3n4AkNOQMg==</latexit><latexit sha1_base64="LvwiOp5SZa3W2JTURJUdd/lX24A=">AAAB6nicbVA9SwNBEJ3zM8avqKXNYhCswp6N lgGblBHNByRH2NvsJUv29o7dOSEc+Qk2ForY+ovs/Ddukis08cHA470ZZuaFqZIWKf32Nja3tnd2S3vl/YPDo+PKyWnbJpnhosUTlZhuyKxQUosWSlSimxrB4lCJTji5m/udJ2GsTPQjTlMRxGykZSQ5Qyc9NAZ0UKnSGl2ArBO/IFUo 0BxUvvrDhGex0MgVs7bn0xSDnBmUXIlZuZ9ZkTI+YSPRc1SzWNggX5w6I5dOGZIoMa40koX6eyJnsbXTOHSdMcOxXfXm4n9eL8PoNsilTjMUmi8XRZkimJD532QojeCopo4wbqS7lfAxM4yjS6fsQvBXX14n7euaT2v+vV+t0yKOEpzD BVyBDzdQhwY0oQUcRvAMr/DmKe/Fe/c+lq0bXjFzBn/gff4AuqONWg==</latexit>
w1
<latexit sha1_base64="SwRp8DEg6fGvh1sQjfE/7ZJ8tko=">AAAB6nicbZDLSgMxFIbPWC+13qou3QSL4KpM 3Oiy4MZlRXuBtpRMeqYNzWSGJKOUoY/gxoUibn0Qn8GF4NNoello6w+Bj/8/h5xzgkQKY33/y1vJra6tb+Q3C1vbO7t7xf2DuolTzbHGYxnrZsAMSqGwZoWV2Ew0siiQ2AiGl5O8cYfaiFjd2lGCnYj1lQgFZ9ZZN/dd2i2W/LI/FVkG OodSJff5/Q4A1W7xo92LeRqhslwyY1rUT2wnY9oKLnFcaKcGE8aHrI8th4pFaDrZdNQxOXFOj4Sxdk9ZMnV/d2QsMmYUBa4yYnZgFrOJ+V/WSm140cmESlKLis8+ClNJbEwme5Oe0MitHDlgXAs3K+EDphm37joFdwS6uPIy1M/K1C/T a1qq+DBTHo7gGE6BwjlU4AqqUAMOfXiAJ3j2pPfovXivs9IVb95zCH/kvf0A2fGQYg==</latexit><latexit sha1_base64="S5tzC4O2pfz+FluvS5xdmVL6zpE=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmIzGxIrc2 WpLYWGIUMIEL2Vv2YMPe3mV3TkMu/AQbC42x9RfZ+W9c4AoFXzLJy3szmZkXpkpa9P1vr7S2vrG5Vd6u7Ozu7R9UD4/aNskMFy2eqMQ8hMwKJbVooUQlHlIjWBwq0QnH1zO/8yiMlYm+x0kqgpgNtYwkZ+iku6c+7Vdrft2fg6wSWpAa FGj2q1+9QcKzWGjkilnbpX6KQc4MSq7EtNLLrEgZH7Oh6DqqWSxskM9PnZIzpwxIlBhXGslc/T2Rs9jaSRy6zpjhyC57M/E/r5thdBXkUqcZCs0Xi6JMEUzI7G8ykEZwVBNHGDfS3Ur4iBnG0aVTcSHQ5ZdXSfuiTv06vaW1hl/EUYYT OIVzoHAJDbiBJrSAwxCe4RXePOW9eO/ex6K15BUzx/AH3ucPA9CNig==</latexit><latexit sha1_base64="SwRp8DEg6fGvh1sQjfE/7ZJ8tko=">AAAB6nicbZDLSgMxFIbPWC+13qou3QSL4KpM 3Oiy4MZlRXuBtpRMeqYNzWSGJKOUoY/gxoUibn0Qn8GF4NNoello6w+Bj/8/h5xzgkQKY33/y1vJra6tb+Q3C1vbO7t7xf2DuolTzbHGYxnrZsAMSqGwZoWV2Ew0siiQ2AiGl5O8cYfaiFjd2lGCnYj1lQgFZ9ZZN/dd2i2W/LI/FVkG OodSJff5/Q4A1W7xo92LeRqhslwyY1rUT2wnY9oKLnFcaKcGE8aHrI8th4pFaDrZdNQxOXFOj4Sxdk9ZMnV/d2QsMmYUBa4yYnZgFrOJ+V/WSm140cmESlKLis8+ClNJbEwme5Oe0MitHDlgXAs3K+EDphm37joFdwS6uPIy1M/K1C/T a1qq+DBTHo7gGE6BwjlU4AqqUAMOfXiAJ3j2pPfovXivs9IVb95zCH/kvf0A2fGQYg==</latexit><latexit sha1_base64="S5tzC4O2pfz+FluvS5xdmVL6zpE=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmIzGxIrc2 WpLYWGIUMIEL2Vv2YMPe3mV3TkMu/AQbC42x9RfZ+W9c4AoFXzLJy3szmZkXpkpa9P1vr7S2vrG5Vd6u7Ozu7R9UD4/aNskMFy2eqMQ8hMwKJbVooUQlHlIjWBwq0QnH1zO/8yiMlYm+x0kqgpgNtYwkZ+iku6c+7Vdrft2fg6wSWpAa FGj2q1+9QcKzWGjkilnbpX6KQc4MSq7EtNLLrEgZH7Oh6DqqWSxskM9PnZIzpwxIlBhXGslc/T2Rs9jaSRy6zpjhyC57M/E/r5thdBXkUqcZCs0Xi6JMEUzI7G8ykEZwVBNHGDfS3Ur4iBnG0aVTcSHQ5ZdXSfuiTv06vaW1hl/EUYYT OIVzoHAJDbiBJrSAwxCe4RXePOW9eO/ex6K15BUzx/AH3ucPA9CNig==</latexit>
…
LSTM LSTM
H|u˜|
<latexit sha1_base64="Pmxz/pXSvFkZ1YsCE35DF2IkmJE=">AAAB+HicbVC7TsNAEFzzDOERQwoKmhMRElVk 00AZiSZlkMhDSixzPp+TU85n6+6MFBx/CQ0FCNHyKXT8DZdHAQkjrTSa2dXuTpByprTjfFsbm1vbO7ulvfL+weFRxT4+6agkk4S2ScIT2QuwopwJ2tZMc9pLJcVxwGk3GN/O/O4jlYol4l5PUurFeChYxAjWRvLtStPPpwPNeEjzrJgW vl1z6s4caJ24S1JrnFaDBwBo+fbXIExIFlOhCcdK9V0n1V6OpWaE06I8yBRNMRnjIe0bKnBMlZfPDy/QhVFCFCXSlNBorv6eyHGs1CQOTGeM9UitejPxP6+f6ejGy5lIM00FWSyKMo50gmYpoJBJSjSfGIKJZOZWREZYYqJNVmUTgrv6 8jrpXNVdp+7eubWGAwuU4AzO4RJcuIYGNKEFbSCQwTO8wpv1ZL1Y79bHonXDWs5U4Q+szx8sPpTK</latexit><latexit sha1_base64="/VNMEa9lpP+LfS85RUH9Npn552M=">AAAB+HicbVDLSsNAFJ3UV62PRl26CRbBVUnc 6LLgpssK9gFtCJPJTTt0MgnzEGqaL3HjQhG3foo7/8Zpm4W2HrhwOOde7r0nzBiVynW/rcrW9s7uXnW/dnB4dFy3T057MtWCQJekLBWDEEtglENXUcVgkAnAScigH07vFn7/EYSkKX9Qswz8BI85jSnBykiBXW8H+XykKIsg18W8COyG 23SXcDaJV5IGKtEJ7K9RlBKdAFeEYSmHnpspP8dCUcKgqI20hAyTKR7D0FCOE5B+vjy8cC6NEjlxKkxx5SzV3xM5TqScJaHpTLCayHVvIf7nDbWKb/2c8kwr4GS1KNbMUamzSMGJqACi2MwQTAQ1tzpkggUmymRVMyF46y9vkt5103Ob 3r3XaLllHFV0ji7QFfLQDWqhNuqgLiJIo2f0it6sJ+vFerc+Vq0Vq5w5Q39gff4AlzOTng==</latexit><latexit sha1_base64="Pmxz/pXSvFkZ1YsCE35DF2IkmJE=">AAAB+HicbVC7TsNAEFzzDOERQwoKmhMRElVk 00AZiSZlkMhDSixzPp+TU85n6+6MFBx/CQ0FCNHyKXT8DZdHAQkjrTSa2dXuTpByprTjfFsbm1vbO7ulvfL+weFRxT4+6agkk4S2ScIT2QuwopwJ2tZMc9pLJcVxwGk3GN/O/O4jlYol4l5PUurFeChYxAjWRvLtStPPpwPNeEjzrJgW vl1z6s4caJ24S1JrnFaDBwBo+fbXIExIFlOhCcdK9V0n1V6OpWaE06I8yBRNMRnjIe0bKnBMlZfPDy/QhVFCFCXSlNBorv6eyHGs1CQOTGeM9UitejPxP6+f6ejGy5lIM00FWSyKMo50gmYpoJBJSjSfGIKJZOZWREZYYqJNVmUTgrv6 8jrpXNVdp+7eubWGAwuU4AzO4RJcuIYGNKEFbSCQwTO8wpv1ZL1Y79bHonXDWs5U4Q+szx8sPpTK</latexit><latexit sha1_base64="/VNMEa9lpP+LfS85RUH9Npn552M=">AAAB+HicbVDLSsNAFJ3UV62PRl26CRbBVUnc 6LLgpssK9gFtCJPJTTt0MgnzEGqaL3HjQhG3foo7/8Zpm4W2HrhwOOde7r0nzBiVynW/rcrW9s7uXnW/dnB4dFy3T057MtWCQJekLBWDEEtglENXUcVgkAnAScigH07vFn7/EYSkKX9Qswz8BI85jSnBykiBXW8H+XykKIsg18W8COyG 23SXcDaJV5IGKtEJ7K9RlBKdAFeEYSmHnpspP8dCUcKgqI20hAyTKR7D0FCOE5B+vjy8cC6NEjlxKkxx5SzV3xM5TqScJaHpTLCayHVvIf7nDbWKb/2c8kwr4GS1KNbMUamzSMGJqACi2MwQTAQ1tzpkggUmymRVMyF46y9vkt5103Ob 3r3XaLllHFV0ji7QFfLQDWqhNuqgLiJIo2f0it6sJ+vFerc+Vq0Vq5w5Q39gff4AlzOTng==</latexit>
w|u˜|
<latexit sha1_base64="BGH9gSmOAflV0Smz/7go/EYMQwY=">AAACC3icbVC7TsMwFL0pr1JeKR0YWCwqJKYq YYGxEgtjkehDaqPiOG5r1XEi2wFVITsLv8LCAEKs/AAbP9PiPgYoHOlKx+fcK997/JgzpR3ny8qtrK6tb+Q3C1vbO7t7dnG/oaJEElonEY9ky8eKciZoXTPNaSuWFIc+p01/eDH1m7dUKhaJaz2KqRfivmA9RrA2UmQXxxO4gy6kcA8d 0MCAQwDUvBPIjJaNJ1277FScGdBf4i5IuXpQ8m8AoNa1PztBRJKQCk04VqrtOrH2Uiw1I5xmhU6iaIzJEPdp21CBQ6q8dHZLho6NEqBeJE0JjWbqz4kUh0qNQt90hlgP1LI3Ff/z2onunXspE3GiqSDzj3oJRzpC02BQwCQlmo8MwUQy sysiAywx0Sa+ggnBXT75L2mcVlyn4l655aoDc+ThEI7gBFw4gypcQg3qQOABnuAFXq1H69l6s97nrTlrMVOCX7A+vgG63Zmw</latexit><latexit sha1_base64="Z4cm4opajPBZxob41w6vB/9/Q0o=">AAACCXicbVC7TsMwFL3hWcorwMhiUSExVQkL jJVYGItEH1IbVY7jtlYdO7IdUBWysvArLAwgxMofsPEzgNtmgJYjXen4nHvle0+YcKaN5306S8srq2vrpY3y5tb2zq67t9/UMlWENojkUrVDrClngjYMM5y2E0VxHHLaCkcXE791Q5VmUlybcUKDGA8E6zOCjZWk68It9CCDO+iCAQYc IqD2nUJutfzru+dWvKo3BVokfkEqUKDecz+6kSRpTIUhHGvd8b3EBBlWhhFO83I31TTBZIQHtGOpwDHVQTa9JEfHVolQXypbwqCp+nsiw7HW4zi0nTE2Qz3vTcT/vE5q+udBxkSSGirI7KN+ypGRaBILipiixPCxJZgoZndFZIgVJsaG V7Yh+PMnL5LmadX3qv6VX6l5RRwlOIQjOAEfzqAGl1CHBhC4h0d4hhfnwXlyXp23WeuSU8wcwB847z+YtZZ0</latexit><latexit sha1_base64="BGH9gSmOAflV0Smz/7go/EYMQwY=">AAACC3icbVC7TsMwFL0pr1JeKR0YWCwqJKYq YYGxEgtjkehDaqPiOG5r1XEi2wFVITsLv8LCAEKs/AAbP9PiPgYoHOlKx+fcK997/JgzpR3ny8qtrK6tb+Q3C1vbO7t7dnG/oaJEElonEY9ky8eKciZoXTPNaSuWFIc+p01/eDH1m7dUKhaJaz2KqRfivmA9RrA2UmQXxxO4gy6kcA8d 0MCAQwDUvBPIjJaNJ1277FScGdBf4i5IuXpQ8m8AoNa1PztBRJKQCk04VqrtOrH2Uiw1I5xmhU6iaIzJEPdp21CBQ6q8dHZLho6NEqBeJE0JjWbqz4kUh0qNQt90hlgP1LI3Ff/z2onunXspE3GiqSDzj3oJRzpC02BQwCQlmo8MwUQy sysiAywx0Sa+ggnBXT75L2mcVlyn4l655aoDc+ThEI7gBFw4gypcQg3qQOABnuAFXq1H69l6s97nrTlrMVOCX7A+vgG63Zmw</latexit><latexit sha1_base64="Z4cm4opajPBZxob41w6vB/9/Q0o=">AAACCXicbVC7TsMwFL3hWcorwMhiUSExVQkL jJVYGItEH1IbVY7jtlYdO7IdUBWysvArLAwgxMofsPEzgNtmgJYjXen4nHvle0+YcKaN5306S8srq2vrpY3y5tb2zq67t9/UMlWENojkUrVDrClngjYMM5y2E0VxHHLaCkcXE791Q5VmUlybcUKDGA8E6zOCjZWk68It9CCDO+iCAQYc IqD2nUJutfzru+dWvKo3BVokfkEqUKDecz+6kSRpTIUhHGvd8b3EBBlWhhFO83I31TTBZIQHtGOpwDHVQTa9JEfHVolQXypbwqCp+nsiw7HW4zi0nTE2Qz3vTcT/vE5q+udBxkSSGirI7KN+ypGRaBILipiixPCxJZgoZndFZIgVJsaG V7Yh+PMnL5LmadX3qv6VX6l5RRwlOIQjOAEfzqAGl1CHBhC4h0d4hhfnwXlyXp23WeuSU8wcwB847z+YtZZ0</latexit>
LSTM
H1
<latexit sha1_base64="idr0fnfCnbvCsECO+n/IycYL888=">AAAB73icbVDLSgNBEOxNfMT4inr0MhgET2HH ix4XvHiMYB6QLGF2djYZMju7zswKYclPePGgiFf/wm/wIPgzxsnjoIkFDUVVN91dQSq4Nq775RSKa+sbm6Wt8vbO7t5+5eCwqZNMUdagiUhUOyCaCS5Zw3AjWDtVjMSBYK1geDX1W/dMaZ7IWzNKmR+TvuQRp8RYKfyewDX0APcqVbfm zoBWCV6Qqlf8nLwDQL1X+eiGCc1iJg0VROsOdlPj50QZTgUbl7uZZimhQ9JnHUsliZn289m9Y3RqlRBFibIlDZqpvydyEms9igPbGRMz0MveVPzP62QmuvRzLtPMMEnni6JMIJOg6fMo5IpRI0aWEKq4vRXRAVGEGhtR2YaAl19eJc3z GnZr+AZXPRfmKMExnMAZYLgAzwZahwZQEPAAT/Ds3DmPzovzOm8tOIuZI/gD5+0Hbw6Sbg==</latexit><latexit sha1_base64="G5YMKQdCzeWmJgp7MpBs5QUIpls=">AAAB6nicbVA9SwNBEJ3zM8avqKXNYhCswq2N lgGblBHNByRH2NvsJUv29o7dOSEc+Qk2ForY+ovs/Ddukis08cHA470ZZuaFqZIWff/b29jc2t7ZLe2V9w8Oj44rJ6dtm2SGixZPVGK6IbNCSS1aKFGJbmoEi0MlOuHkbu53noSxMtGPOE1FELORlpHkDJ300BjQQaXq1/wFyDqhBalC geag8tUfJjyLhUaumLU96qcY5Myg5ErMyv3MipTxCRuJnqOaxcIG+eLUGbl0ypBEiXGlkSzU3xM5i62dxqHrjBmO7ao3F//zehlGt0EudZqh0Hy5KMoUwYTM/yZDaQRHNXWEcSPdrYSPmWEcXTplFwJdfXmdtK9r1K/Re1qt+0UcJTiH C7gCCjdQhwY0oQUcRvAMr/DmKe/Fe/c+lq0bXjFzBn/gff4AvCeNWw==</latexit><latexit sha1_base64="idr0fnfCnbvCsECO+n/IycYL888=">AAAB73icbVDLSgNBEOxNfMT4inr0MhgET2HH ix4XvHiMYB6QLGF2djYZMju7zswKYclPePGgiFf/wm/wIPgzxsnjoIkFDUVVN91dQSq4Nq775RSKa+sbm6Wt8vbO7t5+5eCwqZNMUdagiUhUOyCaCS5Zw3AjWDtVjMSBYK1geDX1W/dMaZ7IWzNKmR+TvuQRp8RYKfyewDX0APcqVbfm zoBWCV6Qqlf8nLwDQL1X+eiGCc1iJg0VROsOdlPj50QZTgUbl7uZZimhQ9JnHUsliZn289m9Y3RqlRBFibIlDZqpvydyEms9igPbGRMz0MveVPzP62QmuvRzLtPMMEnni6JMIJOg6fMo5IpRI0aWEKq4vRXRAVGEGhtR2YaAl19eJc3z GnZr+AZXPRfmKMExnMAZYLgAzwZahwZQEPAAT/Ds3DmPzovzOm8tOIuZI/gD5+0Hbw6Sbg==</latexit><latexit sha1_base64="G5YMKQdCzeWmJgp7MpBs5QUIpls=">AAAB6nicbVA9SwNBEJ3zM8avqKXNYhCswq2N lgGblBHNByRH2NvsJUv29o7dOSEc+Qk2ForY+ovs/Ddukis08cHA470ZZuaFqZIWff/b29jc2t7ZLe2V9w8Oj44rJ6dtm2SGixZPVGK6IbNCSS1aKFGJbmoEi0MlOuHkbu53noSxMtGPOE1FELORlpHkDJ300BjQQaXq1/wFyDqhBalC geag8tUfJjyLhUaumLU96qcY5Myg5ErMyv3MipTxCRuJnqOaxcIG+eLUGbl0ypBEiXGlkSzU3xM5i62dxqHrjBmO7ao3F//zehlGt0EudZqh0Hy5KMoUwYTM/yZDaQRHNXWEcSPdrYSPmWEcXTplFwJdfXmdtK9r1K/Re1qt+0UcJTiH C7gCCjdQhwY0oQUcRvAMr/DmKe/Fe/c+lq0bXjFzBn/gff4AvCeNWw==</latexit>
…
AGGCNN
Feature F<latexit sha1_base64="RZ+tR1dN3x6oBBREtLk5Lynza1c=">AAACBnicdVDNSgMxGPy2/te/qkcvwSJ4kCVb terJgiAeW7BWaJeSTbNtMPtDkhXq0rvgVV/Dk+LV1/DoG/gIZrcKKjoQMnwzySTjxYIrjfGrVZiYnJqemZ0rzi8sLi2XVlbPVZRIypo0EpG88IhigoesqbkW7CKWjASeYC3v8jjTW1dMKh6FZ3oYMzcg/ZD7nBJtRo2TbqmMbZwDYbvi 7FUPM7JbrezvYeR8SuWjx+u3GgDUu6X3Ti+iScBCTQVRqu3gWLspkZpTwUbFTqJYTOgl6bO2oSEJmHLT/KGjTr61Zd9z0zx1O4usbmd5OyO0afw95EfSrFCj3Pz9vpQESg0DzzgDogfqt5YN/9LaifYP3JSHcaJZSMdBfiKQjlDWCepx yagWQ0MIldz8BNEBkYRq01zRVPTVA/qfnFdsB9tOwynXMIwxC+uwAVvgwD7U4BTq0AQKDG7hDu6tG+vBerKex9aC9XlmDX7AevkAlO+YxA==</latexit><latexit sha1_base64="rQd9PSbCWaQ2cP3wMU7s5n8tZm0=">AAACBnicdVBLSwMxGMzWV62vqkcvwSJ4KEu2 2lZvBUE8tmAfsF1KNs22odkHSVYoS++CV/0b3sSrf8N/4U8wu11BRQdChm8mmWTciDOpEHo3Ciura+sbxc3S1vbO7l55/6Anw1gQ2iUhD8XAxZJyFtCuYorTQSQo9l1O++7sKtX7d1RIFga3ah5Rx8eTgHmMYKVHnetRuYJMlAEis2bV G5cpOW/UmnUErVyqgBztUfljOA5J7NNAEY6ltC0UKSfBQjHC6aI0jCWNMJnhCbU1DbBPpZNkD10Ms80WE9dJstRqGtmopnlnC3ii/WPohUKvQMHM/P2+BPtSzn1XO32spvK3lg7/0uxYeRdOwoIoVjQgyyAv5lCFMO0EjpmgRPG5JpgI pn8CyRQLTJRurqQr+uoB/k96NdNCptWxKi2Ul1UER+AYnAILNEEL3IA26AICKHgAj+DJuDeejRfjdWktGPmZQ/ADxtsn1FKWNg==</latexit><latexit sha1_base64="RZ+tR1dN3x6oBBREtLk5Lynza1c=">AAACBnicdVDNSgMxGPy2/te/qkcvwSJ4kCVb terJgiAeW7BWaJeSTbNtMPtDkhXq0rvgVV/Dk+LV1/DoG/gIZrcKKjoQMnwzySTjxYIrjfGrVZiYnJqemZ0rzi8sLi2XVlbPVZRIypo0EpG88IhigoesqbkW7CKWjASeYC3v8jjTW1dMKh6FZ3oYMzcg/ZD7nBJtRo2TbqmMbZwDYbvi 7FUPM7JbrezvYeR8SuWjx+u3GgDUu6X3Ti+iScBCTQVRqu3gWLspkZpTwUbFTqJYTOgl6bO2oSEJmHLT/KGjTr61Zd9z0zx1O4usbmd5OyO0afw95EfSrFCj3Pz9vpQESg0DzzgDogfqt5YN/9LaifYP3JSHcaJZSMdBfiKQjlDWCepx yagWQ0MIldz8BNEBkYRq01zRVPTVA/qfnFdsB9tOwynXMIwxC+uwAVvgwD7U4BTq0AQKDG7hDu6tG+vBerKex9aC9XlmDX7AevkAlO+YxA==</latexit><latexit sha1_base64="rQd9PSbCWaQ2cP3wMU7s5n8tZm0=">AAACBnicdVBLSwMxGMzWV62vqkcvwSJ4KEu2 2lZvBUE8tmAfsF1KNs22odkHSVYoS++CV/0b3sSrf8N/4U8wu11BRQdChm8mmWTciDOpEHo3Ciura+sbxc3S1vbO7l55/6Anw1gQ2iUhD8XAxZJyFtCuYorTQSQo9l1O++7sKtX7d1RIFga3ah5Rx8eTgHmMYKVHnetRuYJMlAEis2bV G5cpOW/UmnUErVyqgBztUfljOA5J7NNAEY6ltC0UKSfBQjHC6aI0jCWNMJnhCbU1DbBPpZNkD10Ms80WE9dJstRqGtmopnlnC3ii/WPohUKvQMHM/P2+BPtSzn1XO32spvK3lg7/0uxYeRdOwoIoVjQgyyAv5lCFMO0EjpmgRPG5JpgI pn8CyRQLTJRurqQr+uoB/k96NdNCptWxKi2Ul1UER+AYnAILNEEL3IA26AICKHgAj+DJuDeejRfjdWktGPmZQ/ADxtsn1FKWNg==</latexit>
Context C<latexit sha1_base64="IiHE4Ql8yoapalELcXPJKv6ozoA=">AAACBnicdVDNSgMxGPzWf+tf1aOXYBE8lCVb sXVPFnrxWMGqsF1KNs3WYPaHJCvUpXfBq76GJ8Wrr+HRN/ARTLcKKjoQMnwzySQTpIIrjfGrNTU9Mzs3v7BYWlpeWV0rr2+cqiSTlHVoIhJ5HhDFBI9ZR3Mt2HkqGYkCwc6Cy9ZYP7tiUvEkPtHDlPkRGcQ85JRoMzpu9coVbLtuvVZz Ebb36/UDXDdkDzs110WOjQtUDh+v35oA0O6V37v9hGYRizUVRCnPwan2cyI1p4KNSt1MsZTQSzJgnqExiZjy8+Kho26xeXIQ+HmRWh1HNqpF3gjtGH8fhYk0K9aoMH+/LyeRUsMoMM6I6Av1WxsP/9K8TIcHfs7jNNMsppOgMBNIJ2jc CepzyagWQ0MIldz8BNELIgnVprmSqeirB/Q/Oa3ZDradY1xpYphgAbZgG3bBgQY04Qja0AEKDG7hDu6tG+vBerKeJ9Yp6/PMJvyA9fIB8xSZBQ==</latexit><latexit sha1_base64="pHazcznmb468q+FTKcoHPyxO0N8=">AAACBnicdVBLSwMxGMzWV62vqkcvwSJ4KEu2 4rZ7K/TisQX7gO1Ssmm2Dc0+SLJCWXoXvOrf8CZe/Rv+C3+C6baCig6EDN9MMsn4CWdSIfRuFDY2t7Z3irulvf2Dw6Py8UlPxqkgtEtiHouBjyXlLKJdxRSng0RQHPqc9v1Za6n376iQLI5u1TyhXognEQsYwUqPOq1RuYJMx7FrNQci 89q2G8jW5ApZNceBlolyVMAa7VH5YziOSRrSSBGOpXQtlCgvw0IxwumiNEwlTTCZ4Ql1NY1wSKWX5Q9dDPPNFRPfy/LU6jKyXs3zFvBC+8cwiIVekYK5+ft9GQ6lnIe+doZYTeVvbTn8S3NTFTS8jEVJqmhEVkFByqGK4bITOGaCEsXn mmAimP4JJFMsMFG6uZKu6KsH+D/p1UwLmVYHVZpoXVYRnIFzcAksUAdNcAPaoAsIoOABPIIn4954Nl6M15W1YKzPnIIfMN4+ATKGlnc=</latexit><latexit sha1_base64="IiHE4Ql8yoapalELcXPJKv6ozoA=">AAACBnicdVDNSgMxGPzWf+tf1aOXYBE8lCVb sXVPFnrxWMGqsF1KNs3WYPaHJCvUpXfBq76GJ8Wrr+HRN/ARTLcKKjoQMnwzySQTpIIrjfGrNTU9Mzs3v7BYWlpeWV0rr2+cqiSTlHVoIhJ5HhDFBI9ZR3Mt2HkqGYkCwc6Cy9ZYP7tiUvEkPtHDlPkRGcQ85JRoMzpu9coVbLtuvVZz Ebb36/UDXDdkDzs110WOjQtUDh+v35oA0O6V37v9hGYRizUVRCnPwan2cyI1p4KNSt1MsZTQSzJgnqExiZjy8+Kho26xeXIQ+HmRWh1HNqpF3gjtGH8fhYk0K9aoMH+/LyeRUsMoMM6I6Av1WxsP/9K8TIcHfs7jNNMsppOgMBNIJ2jc CepzyagWQ0MIldz8BNELIgnVprmSqeirB/Q/Oa3ZDradY1xpYphgAbZgG3bBgQY04Qja0AEKDG7hDu6tG+vBerKeJ9Yp6/PMJvyA9fIB8xSZBQ==</latexit><latexit sha1_base64="pHazcznmb468q+FTKcoHPyxO0N8=">AAACBnicdVBLSwMxGMzWV62vqkcvwSJ4KEu2 4rZ7K/TisQX7gO1Ssmm2Dc0+SLJCWXoXvOrf8CZe/Rv+C3+C6baCig6EDN9MMsn4CWdSIfRuFDY2t7Z3irulvf2Dw6Py8UlPxqkgtEtiHouBjyXlLKJdxRSng0RQHPqc9v1Za6n376iQLI5u1TyhXognEQsYwUqPOq1RuYJMx7FrNQci 89q2G8jW5ApZNceBlolyVMAa7VH5YziOSRrSSBGOpXQtlCgvw0IxwumiNEwlTTCZ4Ql1NY1wSKWX5Q9dDPPNFRPfy/LU6jKyXs3zFvBC+8cwiIVekYK5+ft9GQ6lnIe+doZYTeVvbTn8S3NTFTS8jEVJqmhEVkFByqGK4bITOGaCEsXn mmAimP4JJFMsMFG6uZKu6KsH+D/p1UwLmVYHVZpoXVYRnIFzcAksUAdNcAPaoAsIoOABPIIn4954Nl6M15W1YKzPnIIfMN4+ATKGlnc=</latexit><latexit sha1_base64="IiHE4Ql8yoapalELcXPJKv6ozoA=">AAACBnicdVDNSgMxGPzWf+tf1aOXYBE8lCVb sXVPFnrxWMGqsF1KNs3WYPaHJCvUpXfBq76GJ8Wrr+HRN/ARTLcKKjoQMnwzySQTpIIrjfGrNTU9Mzs3v7BYWlpeWV0rr2+cqiSTlHVoIhJ5HhDFBI9ZR3Mt2HkqGYkCwc6Cy9ZYP7tiUvEkPtHDlPkRGcQ85JRoMzpu9coVbLtuvVZz Ebb36/UDXDdkDzs110WOjQtUDh+v35oA0O6V37v9hGYRizUVRCnPwan2cyI1p4KNSt1MsZTQSzJgnqExiZjy8+Kho26xeXIQ+HmRWh1HNqpF3gjtGH8fhYk0K9aoMH+/LyeRUsMoMM6I6Av1WxsP/9K8TIcHfs7jNNMsppOgMBNIJ2jc CepzyagWQ0MIldz8BNELIgnVprmSqeirB/Q/Oa3ZDradY1xpYphgAbZgG3bBgQY04Qja0AEKDG7hDu6tG+vBerKeJ9Yp6/PMJvyA9fIB8xSZBQ==</latexit><latexit sha1_base64="pHazcznmb468q+FTKcoHPyxO0N8=">AAACBnicdVBLSwMxGMzWV62vqkcvwSJ4KEu2 4rZ7K/TisQX7gO1Ssmm2Dc0+SLJCWXoXvOrf8CZe/Rv+C3+C6baCig6EDN9MMsn4CWdSIfRuFDY2t7Z3irulvf2Dw6Py8UlPxqkgtEtiHouBjyXlLKJdxRSng0RQHPqc9v1Za6n376iQLI5u1TyhXognEQsYwUqPOq1RuYJMx7FrNQci 89q2G8jW5ApZNceBlolyVMAa7VH5YziOSRrSSBGOpXQtlCgvw0IxwumiNEwlTTCZ4Ql1NY1wSKWX5Q9dDPPNFRPfy/LU6jKyXs3zFvBC+8cwiIVekYK5+ft9GQ6lnIe+doZYTeVvbTn8S3NTFTS8jEVJqmhEVkFByqGK4bITOGaCEsXn mmAimP4JJFMsMFG6uZKu6KsH+D/p1UwLmVYHVZpoXVYRnIFzcAksUAdNcAPaoAsIoOABPIIn4954Nl6M15W1YKzPnIIfMN4+ATKGlnc=</latexit><latexit sha1_base64="IiHE4Ql8yoapalELcXPJKv6ozoA=">AAACBnicdVDNSgMxGPzWf+tf1aOXYBE8lCVb sXVPFnrxWMGqsF1KNs3WYPaHJCvUpXfBq76GJ8Wrr+HRN/ARTLcKKjoQMnwzySQTpIIrjfGrNTU9Mzs3v7BYWlpeWV0rr2+cqiSTlHVoIhJ5HhDFBI9ZR3Mt2HkqGYkCwc6Cy9ZYP7tiUvEkPtHDlPkRGcQ85JRoMzpu9coVbLtuvVZz Ebb36/UDXDdkDzs110WOjQtUDh+v35oA0O6V37v9hGYRizUVRCnPwan2cyI1p4KNSt1MsZTQSzJgnqExiZjy8+Kho26xeXIQ+HmRWh1HNqpF3gjtGH8fhYk0K9aoMH+/LyeRUsMoMM6I6Av1WxsP/9K8TIcHfs7jNNMsppOgMBNIJ2jc CepzyagWQ0MIldz8BNELIgnVprmSqeirB/Q/Oa3ZDradY1xpYphgAbZgG3bBgQY04Qja0AEKDG7hDu6tG+vBerKeJ9Yp6/PMJvyA9fIB8xSZBQ==</latexit><latexit sha1_base64="pHazcznmb468q+FTKcoHPyxO0N8=">AAACBnicdVBLSwMxGMzWV62vqkcvwSJ4KEu2 4rZ7K/TisQX7gO1Ssmm2Dc0+SLJCWXoXvOrf8CZe/Rv+C3+C6baCig6EDN9MMsn4CWdSIfRuFDY2t7Z3irulvf2Dw6Py8UlPxqkgtEtiHouBjyXlLKJdxRSng0RQHPqc9v1Za6n376iQLI5u1TyhXognEQsYwUqPOq1RuYJMx7FrNQci 89q2G8jW5ApZNceBlolyVMAa7VH5YziOSRrSSBGOpXQtlCgvw0IxwumiNEwlTTCZ4Ql1NY1wSKWX5Q9dDPPNFRPfy/LU6jKyXs3zFvBC+8cwiIVekYK5+ft9GQ6lnIe+doZYTeVvbTn8S3NTFTS8jEVJqmhEVkFByqGK4bITOGaCEsXn mmAimP4JJFMsMFG6uZKu6KsH+D/p1UwLmVYHVZpoXVYRnIFzcAksUAdNcAPaoAsIoOABPIIn4954Nl6M15W1YKzPnIIfMN4+ATKGlnc=</latexit>
H0
<latexit sha1_base64="Zlduj0DnMGaRvHZSu5ax9LXC86w=">AAAB6nicbZDLSgMxFIbPWC+13qou3QSL4Kpk 3Oiy4KbLivYCbSmZ9EwbmskMSUYoQx/BjQtF3PogPoMLwafR9LLQ1h8CH/9/DjnnBIkUxlL65a3l1jc2t/LbhZ3dvf2D4uFRw8Sp5ljnsYx1K2AGpVBYt8JKbCUaWRRIbAaj62nevEdtRKzu7DjBbsQGSoSCM+us22qP9oolWqYzkVXw F1Cq5D6/3wGg1it+dPoxTyNUlktmTNunie1mTFvBJU4KndRgwviIDbDtULEITTebjTohZ87pkzDW7ilLZu7vjoxFxoyjwFVGzA7NcjY1/8vaqQ2vuplQSWpR8flHYSqJjcl0b9IXGrmVYweMa+FmJXzINOPWXafgjuAvr7wKjYuyT8v+ jV+qUJgrDydwCufgwyVUoAo1qAOHATzAEzx70nv0XrzXeemat+g5hj/y3n4AkNOQMg==</latexit><latexit sha1_base64="LvwiOp5SZa3W2JTURJUdd/lX24A=">AAAB6nicbVA9SwNBEJ3zM8avqKXNYhCswp6N lgGblBHNByRH2NvsJUv29o7dOSEc+Qk2ForY+ovs/Ddukis08cHA470ZZuaFqZIWKf32Nja3tnd2S3vl/YPDo+PKyWnbJpnhosUTlZhuyKxQUosWSlSimxrB4lCJTji5m/udJ2GsTPQjTlMRxGykZSQ5Qyc9NAZ0UKnSGl2ArBO/IFUo 0BxUvvrDhGex0MgVs7bn0xSDnBmUXIlZuZ9ZkTI+YSPRc1SzWNggX5w6I5dOGZIoMa40koX6eyJnsbXTOHSdMcOxXfXm4n9eL8PoNsilTjMUmi8XRZkimJD532QojeCopo4wbqS7lfAxM4yjS6fsQvBXX14n7euaT2v+vV+t0yKOEpzD BVyBDzdQhwY0oQUcRvAMr/DmKe/Fe/c+lq0bXjFzBn/gff4AuqONWg==</latexit><latexit sha1_base64="Zlduj0DnMGaRvHZSu5ax9LXC86w=">AAAB6nicbZDLSgMxFIbPWC+13qou3QSL4Kpk 3Oiy4KbLivYCbSmZ9EwbmskMSUYoQx/BjQtF3PogPoMLwafR9LLQ1h8CH/9/DjnnBIkUxlL65a3l1jc2t/LbhZ3dvf2D4uFRw8Sp5ljnsYx1K2AGpVBYt8JKbCUaWRRIbAaj62nevEdtRKzu7DjBbsQGSoSCM+us22qP9oolWqYzkVXw F1Cq5D6/3wGg1it+dPoxTyNUlktmTNunie1mTFvBJU4KndRgwviIDbDtULEITTebjTohZ87pkzDW7ilLZu7vjoxFxoyjwFVGzA7NcjY1/8vaqQ2vuplQSWpR8flHYSqJjcl0b9IXGrmVYweMa+FmJXzINOPWXafgjuAvr7wKjYuyT8v+ jV+qUJgrDydwCufgwyVUoAo1qAOHATzAEzx70nv0XrzXeemat+g5hj/y3n4AkNOQMg==</latexit><latexit sha1_base64="LvwiOp5SZa3W2JTURJUdd/lX24A=">AAAB6nicbVA9SwNBEJ3zM8avqKXNYhCswp6N lgGblBHNByRH2NvsJUv29o7dOSEc+Qk2ForY+ovs/Ddukis08cHA470ZZuaFqZIWKf32Nja3tnd2S3vl/YPDo+PKyWnbJpnhosUTlZhuyKxQUosWSlSimxrB4lCJTji5m/udJ2GsTPQjTlMRxGykZSQ5Qyc9NAZ0UKnSGl2ArBO/IFUo 0BxUvvrDhGex0MgVs7bn0xSDnBmUXIlZuZ9ZkTI+YSPRc1SzWNggX5w6I5dOGZIoMa40koX6eyJnsbXTOHSdMcOxXfXm4n9eL8PoNsilTjMUmi8XRZkimJD532QojeCopo4wbqS7lfAxM4yjS6fsQvBXX14n7euaT2v+vV+t0yKOEpzD BVyBDzdQhwY0oQUcRvAMr/DmKe/Fe/c+lq0bXjFzBn/gff4AuqONWg==</latexit>
w1
<latexit sha1_base64="SwRp8DEg6fGvh1sQjfE/7ZJ8tko=">AAAB6nicbZDLSgMxFIbPWC+13qou3QSL4KpM 3Oiy4MZlRXuBtpRMeqYNzWSGJKOUoY/gxoUibn0Qn8GF4NNoello6w+Bj/8/h5xzgkQKY33/y1vJra6tb+Q3C1vbO7t7xf2DuolTzbHGYxnrZsAMSqGwZoWV2Ew0siiQ2AiGl5O8cYfaiFjd2lGCnYj1lQgFZ9ZZN/dd2i2W/LI/FVkG OodSJff5/Q4A1W7xo92LeRqhslwyY1rUT2wnY9oKLnFcaKcGE8aHrI8th4pFaDrZdNQxOXFOj4Sxdk9ZMnV/d2QsMmYUBa4yYnZgFrOJ+V/WSm140cmESlKLis8+ClNJbEwme5Oe0MitHDlgXAs3K+EDphm37joFdwS6uPIy1M/K1C/T a1qq+DBTHo7gGE6BwjlU4AqqUAMOfXiAJ3j2pPfovXivs9IVb95zCH/kvf0A2fGQYg==</latexit><latexit sha1_base64="S5tzC4O2pfz+FluvS5xdmVL6zpE=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmIzGxIrc2 WpLYWGIUMIEL2Vv2YMPe3mV3TkMu/AQbC42x9RfZ+W9c4AoFXzLJy3szmZkXpkpa9P1vr7S2vrG5Vd6u7Ozu7R9UD4/aNskMFy2eqMQ8hMwKJbVooUQlHlIjWBwq0QnH1zO/8yiMlYm+x0kqgpgNtYwkZ+iku6c+7Vdrft2fg6wSWpAa FGj2q1+9QcKzWGjkilnbpX6KQc4MSq7EtNLLrEgZH7Oh6DqqWSxskM9PnZIzpwxIlBhXGslc/T2Rs9jaSRy6zpjhyC57M/E/r5thdBXkUqcZCs0Xi6JMEUzI7G8ykEZwVBNHGDfS3Ur4iBnG0aVTcSHQ5ZdXSfuiTv06vaW1hl/EUYYT OIVzoHAJDbiBJrSAwxCe4RXePOW9eO/ex6K15BUzx/AH3ucPA9CNig==</latexit><latexit sha1_base64="SwRp8DEg6fGvh1sQjfE/7ZJ8tko=">AAAB6nicbZDLSgMxFIbPWC+13qou3QSL4KpM 3Oiy4MZlRXuBtpRMeqYNzWSGJKOUoY/gxoUibn0Qn8GF4NNoello6w+Bj/8/h5xzgkQKY33/y1vJra6tb+Q3C1vbO7t7xf2DuolTzbHGYxnrZsAMSqGwZoWV2Ew0siiQ2AiGl5O8cYfaiFjd2lGCnYj1lQgFZ9ZZN/dd2i2W/LI/FVkG OodSJff5/Q4A1W7xo92LeRqhslwyY1rUT2wnY9oKLnFcaKcGE8aHrI8th4pFaDrZdNQxOXFOj4Sxdk9ZMnV/d2QsMmYUBa4yYnZgFrOJ+V/WSm140cmESlKLis8+ClNJbEwme5Oe0MitHDlgXAs3K+EDphm37joFdwS6uPIy1M/K1C/T a1qq+DBTHo7gGE6BwjlU4AqqUAMOfXiAJ3j2pPfovXivs9IVb95zCH/kvf0A2fGQYg==</latexit><latexit sha1_base64="S5tzC4O2pfz+FluvS5xdmVL6zpE=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmIzGxIrc2 WpLYWGIUMIEL2Vv2YMPe3mV3TkMu/AQbC42x9RfZ+W9c4AoFXzLJy3szmZkXpkpa9P1vr7S2vrG5Vd6u7Ozu7R9UD4/aNskMFy2eqMQ8hMwKJbVooUQlHlIjWBwq0QnH1zO/8yiMlYm+x0kqgpgNtYwkZ+iku6c+7Vdrft2fg6wSWpAa FGj2q1+9QcKzWGjkilnbpX6KQc4MSq7EtNLLrEgZH7Oh6DqqWSxskM9PnZIzpwxIlBhXGslc/T2Rs9jaSRy6zpjhyC57M/E/r5thdBXkUqcZCs0Xi6JMEUzI7G8ykEZwVBNHGDfS3Ur4iBnG0aVTcSHQ5ZdXSfuiTv06vaW1hl/EUYYT OIVzoHAJDbiBJrSAwxCe4RXePOW9eO/ex6K15BUzx/AH3ucPA9CNig==</latexit>
…
LSTM LSTM
H|u˜|
<latexit sha1_base64="Pmxz/pXSvFkZ1YsCE35DF2IkmJE=">AAAB+HicbVC7TsNAEFzzDOERQwoKmhMRElVk 00AZiSZlkMhDSixzPp+TU85n6+6MFBx/CQ0FCNHyKXT8DZdHAQkjrTSa2dXuTpByprTjfFsbm1vbO7ulvfL+weFRxT4+6agkk4S2ScIT2QuwopwJ2tZMc9pLJcVxwGk3GN/O/O4jlYol4l5PUurFeChYxAjWRvLtStPPpwPNeEjzrJgW vl1z6s4caJ24S1JrnFaDBwBo+fbXIExIFlOhCcdK9V0n1V6OpWaE06I8yBRNMRnjIe0bKnBMlZfPDy/QhVFCFCXSlNBorv6eyHGs1CQOTGeM9UitejPxP6+f6ejGy5lIM00FWSyKMo50gmYpoJBJSjSfGIKJZOZWREZYYqJNVmUTgrv6 8jrpXNVdp+7eubWGAwuU4AzO4RJcuIYGNKEFbSCQwTO8wpv1ZL1Y79bHonXDWs5U4Q+szx8sPpTK</latexit><latexit sha1_base64="/VNMEa9lpP+LfS85RUH9Npn552M=">AAAB+HicbVDLSsNAFJ3UV62PRl26CRbBVUnc 6LLgpssK9gFtCJPJTTt0MgnzEGqaL3HjQhG3foo7/8Zpm4W2HrhwOOde7r0nzBiVynW/rcrW9s7uXnW/dnB4dFy3T057MtWCQJekLBWDEEtglENXUcVgkAnAScigH07vFn7/EYSkKX9Qswz8BI85jSnBykiBXW8H+XykKIsg18W8COyG 23SXcDaJV5IGKtEJ7K9RlBKdAFeEYSmHnpspP8dCUcKgqI20hAyTKR7D0FCOE5B+vjy8cC6NEjlxKkxx5SzV3xM5TqScJaHpTLCayHVvIf7nDbWKb/2c8kwr4GS1KNbMUamzSMGJqACi2MwQTAQ1tzpkggUmymRVMyF46y9vkt5103Ob 3r3XaLllHFV0ji7QFfLQDWqhNuqgLiJIo2f0it6sJ+vFerc+Vq0Vq5w5Q39gff4AlzOTng==</latexit><latexit sha1_base64="Pmxz/pXSvFkZ1YsCE35DF2IkmJE=">AAAB+HicbVC7TsNAEFzzDOERQwoKmhMRElVk 00AZiSZlkMhDSixzPp+TU85n6+6MFBx/CQ0FCNHyKXT8DZdHAQkjrTSa2dXuTpByprTjfFsbm1vbO7ulvfL+weFRxT4+6agkk4S2ScIT2QuwopwJ2tZMc9pLJcVxwGk3GN/O/O4jlYol4l5PUurFeChYxAjWRvLtStPPpwPNeEjzrJgW vl1z6s4caJ24S1JrnFaDBwBo+fbXIExIFlOhCcdK9V0n1V6OpWaE06I8yBRNMRnjIe0bKnBMlZfPDy/QhVFCFCXSlNBorv6eyHGs1CQOTGeM9UitejPxP6+f6ejGy5lIM00FWSyKMo50gmYpoJBJSjSfGIKJZOZWREZYYqJNVmUTgrv6 8jrpXNVdp+7eubWGAwuU4AzO4RJcuIYGNKEFbSCQwTO8wpv1ZL1Y79bHonXDWs5U4Q+szx8sPpTK</latexit><latexit sha1_base64="/VNMEa9lpP+LfS85RUH9Npn552M=">AAAB+HicbVDLSsNAFJ3UV62PRl26CRbBVUnc 6LLgpssK9gFtCJPJTTt0MgnzEGqaL3HjQhG3foo7/8Zpm4W2HrhwOOde7r0nzBiVynW/rcrW9s7uXnW/dnB4dFy3T057MtWCQJekLBWDEEtglENXUcVgkAnAScigH07vFn7/EYSkKX9Qswz8BI85jSnBykiBXW8H+XykKIsg18W8COyG 23SXcDaJV5IGKtEJ7K9RlBKdAFeEYSmHnpspP8dCUcKgqI20hAyTKR7D0FCOE5B+vjy8cC6NEjlxKkxx5SzV3xM5TqScJaHpTLCayHVvIf7nDbWKb/2c8kwr4GS1KNbMUamzSMGJqACi2MwQTAQ1tzpkggUmymRVMyF46y9vkt5103Ob 3r3XaLllHFV0ji7QFfLQDWqhNuqgLiJIo2f0it6sJ+vFerc+Vq0Vq5w5Q39gff4AlzOTng==</latexit>
w|u˜|
<latexit sha1_base64="BGH9gSmOAflV0Smz/7go/EYMQwY=">AAACC3icbVC7TsMwFL0pr1JeKR0YWCwqJKYq YYGxEgtjkehDaqPiOG5r1XEi2wFVITsLv8LCAEKs/AAbP9PiPgYoHOlKx+fcK997/JgzpR3ny8qtrK6tb+Q3C1vbO7t7dnG/oaJEElonEY9ky8eKciZoXTPNaSuWFIc+p01/eDH1m7dUKhaJaz2KqRfivmA9RrA2UmQXxxO4gy6kcA8d 0MCAQwDUvBPIjJaNJ1277FScGdBf4i5IuXpQ8m8AoNa1PztBRJKQCk04VqrtOrH2Uiw1I5xmhU6iaIzJEPdp21CBQ6q8dHZLho6NEqBeJE0JjWbqz4kUh0qNQt90hlgP1LI3Ff/z2onunXspE3GiqSDzj3oJRzpC02BQwCQlmo8MwUQy sysiAywx0Sa+ggnBXT75L2mcVlyn4l655aoDc+ThEI7gBFw4gypcQg3qQOABnuAFXq1H69l6s97nrTlrMVOCX7A+vgG63Zmw</latexit><latexit sha1_base64="Z4cm4opajPBZxob41w6vB/9/Q0o=">AAACCXicbVC7TsMwFL3hWcorwMhiUSExVQkL jJVYGItEH1IbVY7jtlYdO7IdUBWysvArLAwgxMofsPEzgNtmgJYjXen4nHvle0+YcKaN5306S8srq2vrpY3y5tb2zq67t9/UMlWENojkUrVDrClngjYMM5y2E0VxHHLaCkcXE791Q5VmUlybcUKDGA8E6zOCjZWk68It9CCDO+iCAQYc IqD2nUJutfzru+dWvKo3BVokfkEqUKDecz+6kSRpTIUhHGvd8b3EBBlWhhFO83I31TTBZIQHtGOpwDHVQTa9JEfHVolQXypbwqCp+nsiw7HW4zi0nTE2Qz3vTcT/vE5q+udBxkSSGirI7KN+ypGRaBILipiixPCxJZgoZndFZIgVJsaG V7Yh+PMnL5LmadX3qv6VX6l5RRwlOIQjOAEfzqAGl1CHBhC4h0d4hhfnwXlyXp23WeuSU8wcwB847z+YtZZ0</latexit><latexit sha1_base64="BGH9gSmOAflV0Smz/7go/EYMQwY=">AAACC3icbVC7TsMwFL0pr1JeKR0YWCwqJKYq YYGxEgtjkehDaqPiOG5r1XEi2wFVITsLv8LCAEKs/AAbP9PiPgYoHOlKx+fcK997/JgzpR3ny8qtrK6tb+Q3C1vbO7t7dnG/oaJEElonEY9ky8eKciZoXTPNaSuWFIc+p01/eDH1m7dUKhaJaz2KqRfivmA9RrA2UmQXxxO4gy6kcA8d 0MCAQwDUvBPIjJaNJ1277FScGdBf4i5IuXpQ8m8AoNa1PztBRJKQCk04VqrtOrH2Uiw1I5xmhU6iaIzJEPdp21CBQ6q8dHZLho6NEqBeJE0JjWbqz4kUh0qNQt90hlgP1LI3Ff/z2onunXspE3GiqSDzj3oJRzpC02BQwCQlmo8MwUQy sysiAywx0Sa+ggnBXT75L2mcVlyn4l655aoDc+ThEI7gBFw4gypcQg3qQOABnuAFXq1H69l6s97nrTlrMVOCX7A+vgG63Zmw</latexit><latexit sha1_base64="Z4cm4opajPBZxob41w6vB/9/Q0o=">AAACCXicbVC7TsMwFL3hWcorwMhiUSExVQkL jJVYGItEH1IbVY7jtlYdO7IdUBWysvArLAwgxMofsPEzgNtmgJYjXen4nHvle0+YcKaN5306S8srq2vrpY3y5tb2zq67t9/UMlWENojkUrVDrClngjYMM5y2E0VxHHLaCkcXE791Q5VmUlybcUKDGA8E6zOCjZWk68It9CCDO+iCAQYc IqD2nUJutfzru+dWvKo3BVokfkEqUKDecz+6kSRpTIUhHGvd8b3EBBlWhhFO83I31TTBZIQHtGOpwDHVQTa9JEfHVolQXypbwqCp+nsiw7HW4zi0nTE2Qz3vTcT/vE5q+udBxkSSGirI7KN+ypGRaBILipiixPCxJZgoZndFZIgVJsaG V7Yh+PMnL5LmadX3qv6VX6l5RRwlOIQjOAEfzqAGl1CHBhC4h0d4hhfnwXlyXp23WeuSU8wcwB847z+YtZZ0</latexit>
LSTM
H1
<latexit sha1_base64="idr0fnfCnbvCsECO+n/IycYL888=">AAAB73icbVDLSgNBEOxNfMT4inr0MhgET2HH ix4XvHiMYB6QLGF2djYZMju7zswKYclPePGgiFf/wm/wIPgzxsnjoIkFDUVVN91dQSq4Nq775RSKa+sbm6Wt8vbO7t5+5eCwqZNMUdagiUhUOyCaCS5Zw3AjWDtVjMSBYK1geDX1W/dMaZ7IWzNKmR+TvuQRp8RYKfyewDX0APcqVbfm zoBWCV6Qqlf8nLwDQL1X+eiGCc1iJg0VROsOdlPj50QZTgUbl7uZZimhQ9JnHUsliZn289m9Y3RqlRBFibIlDZqpvydyEms9igPbGRMz0MveVPzP62QmuvRzLtPMMEnni6JMIJOg6fMo5IpRI0aWEKq4vRXRAVGEGhtR2YaAl19eJc3z GnZr+AZXPRfmKMExnMAZYLgAzwZahwZQEPAAT/Ds3DmPzovzOm8tOIuZI/gD5+0Hbw6Sbg==</latexit><latexit sha1_base64="G5YMKQdCzeWmJgp7MpBs5QUIpls=">AAAB6nicbVA9SwNBEJ3zM8avqKXNYhCswq2N lgGblBHNByRH2NvsJUv29o7dOSEc+Qk2ForY+ovs/Ddukis08cHA470ZZuaFqZIWff/b29jc2t7ZLe2V9w8Oj44rJ6dtm2SGixZPVGK6IbNCSS1aKFGJbmoEi0MlOuHkbu53noSxMtGPOE1FELORlpHkDJ300BjQQaXq1/wFyDqhBalC geag8tUfJjyLhUaumLU96qcY5Myg5ErMyv3MipTxCRuJnqOaxcIG+eLUGbl0ypBEiXGlkSzU3xM5i62dxqHrjBmO7ao3F//zehlGt0EudZqh0Hy5KMoUwYTM/yZDaQRHNXWEcSPdrYSPmWEcXTplFwJdfXmdtK9r1K/Re1qt+0UcJTiH C7gCCjdQhwY0oQUcRvAMr/DmKe/Fe/c+lq0bXjFzBn/gff4AvCeNWw==</latexit><latexit sha1_base64="idr0fnfCnbvCsECO+n/IycYL888=">AAAB73icbVDLSgNBEOxNfMT4inr0MhgET2HH ix4XvHiMYB6QLGF2djYZMju7zswKYclPePGgiFf/wm/wIPgzxsnjoIkFDUVVN91dQSq4Nq775RSKa+sbm6Wt8vbO7t5+5eCwqZNMUdagiUhUOyCaCS5Zw3AjWDtVjMSBYK1geDX1W/dMaZ7IWzNKmR+TvuQRp8RYKfyewDX0APcqVbfm zoBWCV6Qqlf8nLwDQL1X+eiGCc1iJg0VROsOdlPj50QZTgUbl7uZZimhQ9JnHUsliZn289m9Y3RqlRBFibIlDZqpvydyEms9igPbGRMz0MveVPzP62QmuvRzLtPMMEnni6JMIJOg6fMo5IpRI0aWEKq4vRXRAVGEGhtR2YaAl19eJc3z GnZr+AZXPRfmKMExnMAZYLgAzwZahwZQEPAAT/Ds3DmPzovzOm8tOIuZI/gD5+0Hbw6Sbg==</latexit><latexit sha1_base64="G5YMKQdCzeWmJgp7MpBs5QUIpls=">AAAB6nicbVA9SwNBEJ3zM8avqKXNYhCswq2N lgGblBHNByRH2NvsJUv29o7dOSEc+Qk2ForY+ovs/Ddukis08cHA470ZZuaFqZIWff/b29jc2t7ZLe2V9w8Oj44rJ6dtm2SGixZPVGK6IbNCSS1aKFGJbmoEi0MlOuHkbu53noSxMtGPOE1FELORlpHkDJ300BjQQaXq1/wFyDqhBalC geag8tUfJjyLhUaumLU96qcY5Myg5ErMyv3MipTxCRuJnqOaxcIG+eLUGbl0ypBEiXGlkSzU3xM5i62dxqHrjBmO7ao3F//zehlGt0EudZqh0Hy5KMoUwYTM/yZDaQRHNXWEcSPdrYSPmWEcXTplFwJdfXmdtK9r1K/Re1qt+0UcJTiH C7gCCjdQhwY0oQUcRvAMr/DmKe/Fe/c+lq0bXjFzBn/gff4AvCeNWw==</latexit>
…
AGGCNN
Context C<latexit sha1_base64="IiHE4Ql8yoapalELcXPJKv6ozoA=">AAACBnicdVDNSgMxGPzWf+tf1aOXYBE8lCVb sXVPFnrxWMGqsF1KNs3WYPaHJCvUpXfBq76GJ8Wrr+HRN/ARTLcKKjoQMnwzySQTpIIrjfGrNTU9Mzs3v7BYWlpeWV0rr2+cqiSTlHVoIhJ5HhDFBI9ZR3Mt2HkqGYkCwc6Cy9ZYP7tiUvEkPtHDlPkRGcQ85JRoMzpu9coVbLtuvVZz Ebb36/UDXDdkDzs110WOjQtUDh+v35oA0O6V37v9hGYRizUVRCnPwan2cyI1p4KNSt1MsZTQSzJgnqExiZjy8+Kho26xeXIQ+HmRWh1HNqpF3gjtGH8fhYk0K9aoMH+/LyeRUsMoMM6I6Av1WxsP/9K8TIcHfs7jNNMsppOgMBNIJ2jc CepzyagWQ0MIldz8BNELIgnVprmSqeirB/Q/Oa3ZDradY1xpYphgAbZgG3bBgQY04Qja0AEKDG7hDu6tG+vBerKeJ9Yp6/PMJvyA9fIB8xSZBQ==</latexit><latexit sha1_base64="pHazcznmb468q+FTKcoHPyxO0N8=">AAACBnicdVBLSwMxGMzWV62vqkcvwSJ4KEu2 4rZ7K/TisQX7gO1Ssmm2Dc0+SLJCWXoXvOrf8CZe/Rv+C3+C6baCig6EDN9MMsn4CWdSIfRuFDY2t7Z3irulvf2Dw6Py8UlPxqkgtEtiHouBjyXlLKJdxRSng0RQHPqc9v1Za6n376iQLI5u1TyhXognEQsYwUqPOq1RuYJMx7FrNQci 89q2G8jW5ApZNceBlolyVMAa7VH5YziOSRrSSBGOpXQtlCgvw0IxwumiNEwlTTCZ4Ql1NY1wSKWX5Q9dDPPNFRPfy/LU6jKyXs3zFvBC+8cwiIVekYK5+ft9GQ6lnIe+doZYTeVvbTn8S3NTFTS8jEVJqmhEVkFByqGK4bITOGaCEsXn mmAimP4JJFMsMFG6uZKu6KsH+D/p1UwLmVYHVZpoXVYRnIFzcAksUAdNcAPaoAsIoOABPIIn4954Nl6M15W1YKzPnIIfMN4+ATKGlnc=</latexit><latexit sha1_base64="IiHE4Ql8yoapalELcXPJKv6ozoA=">AAACBnicdVDNSgMxGPzWf+tf1aOXYBE8lCVb sXVPFnrxWMGqsF1KNs3WYPaHJCvUpXfBq76GJ8Wrr+HRN/ARTLcKKjoQMnwzySQTpIIrjfGrNTU9Mzs3v7BYWlpeWV0rr2+cqiSTlHVoIhJ5HhDFBI9ZR3Mt2HkqGYkCwc6Cy9ZYP7tiUvEkPtHDlPkRGcQ85JRoMzpu9coVbLtuvVZz Ebb36/UDXDdkDzs110WOjQtUDh+v35oA0O6V37v9hGYRizUVRCnPwan2cyI1p4KNSt1MsZTQSzJgnqExiZjy8+Kho26xeXIQ+HmRWh1HNqpF3gjtGH8fhYk0K9aoMH+/LyeRUsMoMM6I6Av1WxsP/9K8TIcHfs7jNNMsppOgMBNIJ2jc CepzyagWQ0MIldz8BNELIgnVprmSqeirB/Q/Oa3ZDradY1xpYphgAbZgG3bBgQY04Qja0AEKDG7hDu6tG+vBerKeJ9Yp6/PMJvyA9fIB8xSZBQ==</latexit><latexit sha1_base64="pHazcznmb468q+FTKcoHPyxO0N8=">AAACBnicdVBLSwMxGMzWV62vqkcvwSJ4KEu2 4rZ7K/TisQX7gO1Ssmm2Dc0+SLJCWXoXvOrf8CZe/Rv+C3+C6baCig6EDN9MMsn4CWdSIfRuFDY2t7Z3irulvf2Dw6Py8UlPxqkgtEtiHouBjyXlLKJdxRSng0RQHPqc9v1Za6n376iQLI5u1TyhXognEQsYwUqPOq1RuYJMx7FrNQci 89q2G8jW5ApZNceBlolyVMAa7VH5YziOSRrSSBGOpXQtlCgvw0IxwumiNEwlTTCZ4Ql1NY1wSKWX5Q9dDPPNFRPfy/LU6jKyXs3zFvBC+8cwiIVekYK5+ft9GQ6lnIe+doZYTeVvbTn8S3NTFTS8jEVJqmhEVkFByqGK4bITOGaCEsXn mmAimP4JJFMsMFG6uZKu6KsH+D/p1UwLmVYHVZpoXVYRnIFzcAksUAdNcAPaoAsIoOABPIIn4954Nl6M15W1YKzPnIIfMN4+ATKGlnc=</latexit>
uK+1
<latexit sha1_base64="jg6VzSpYAEXR9S/eorT4mbKJ1nU=">AAAB7nicbZDLSgMxFIbPeK1Va9Wlm2ARBKFM 3Oiy4EZwU8FeoC01k55pQzOZIckIZejCR3DjQhG3PoLP4c63Mb0stPWHwMf/n0POOUEihbG+/+2trK6tb2zmtvLbO7uFveL+Qd3EqeZY47GMdTNgBqVQWLPCSmwmGlkUSGwEw6tJ3nhAbUSs7uwowU7E+kqEgjPrrEbazW7O6LhbLPll fyqyDHQOpUrh8fMeAKrd4le7F/M0QmW5ZMa0qJ/YTsa0FVziON9ODSaMD1kfWw4Vi9B0sum4Y3LinB4JY+2esmTq/u7IWGTMKApcZcTswCxmE/O/rJXa8LKTCZWkFhWffRSmktiYTHYnPaGRWzlywLgWblbCB0wzbt2F8u4IdHHlZaif l6lfpre0VPFhphwcwTGcAoULqMA1VKEGHIbwBC/w6iXes/fmvc9KV7x5zyH8kffxA1djkQU=</latexit><latexit sha1_base64="fiDmFifRh3ltMYqfGxdbvMAK71Q=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBAEIex4 0WPAi+AlgnlAsoTZSW8yZHZ2mZkVwpKP8OJBEa9+jzf/xkmyB00saCiquunuClMpjPX9b29tfWNza7u0U97d2z84rBwdt0ySaY5NnshEd0JmUAqFTSusxE6qkcWhxHY4vp357SfURiTq0U5SDGI2VCISnFkntbN+fn9Jp/1K1a/5c5BV QgtShQKNfuWrN0h4FqOyXDJjutRPbZAzbQWXOC33MoMp42M2xK6jisVognx+7pScO2VAokS7UpbM1d8TOYuNmcSh64yZHZllbyb+53UzG90EuVBpZlHxxaIok8QmZPY7GQiN3MqJI4xr4W4lfMQ049YlVHYh0OWXV0nrqkb9Gn2g1bpf xFGCUziDC6BwDXW4gwY0gcMYnuEV3rzUe/HevY9F65pXzJzAH3ifP8Xqjx4=</latexit><latexit sha1_base64="jg6VzSpYAEXR9S/eorT4mbKJ1nU=">AAAB7nicbZDLSgMxFIbPeK1Va9Wlm2ARBKFM 3Oiy4EZwU8FeoC01k55pQzOZIckIZejCR3DjQhG3PoLP4c63Mb0stPWHwMf/n0POOUEihbG+/+2trK6tb2zmtvLbO7uFveL+Qd3EqeZY47GMdTNgBqVQWLPCSmwmGlkUSGwEw6tJ3nhAbUSs7uwowU7E+kqEgjPrrEbazW7O6LhbLPll fyqyDHQOpUrh8fMeAKrd4le7F/M0QmW5ZMa0qJ/YTsa0FVziON9ODSaMD1kfWw4Vi9B0sum4Y3LinB4JY+2esmTq/u7IWGTMKApcZcTswCxmE/O/rJXa8LKTCZWkFhWffRSmktiYTHYnPaGRWzlywLgWblbCB0wzbt2F8u4IdHHlZaif l6lfpre0VPFhphwcwTGcAoULqMA1VKEGHIbwBC/w6iXes/fmvc9KV7x5zyH8kffxA1djkQU=</latexit><latexit sha1_base64="fiDmFifRh3ltMYqfGxdbvMAK71Q=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBAEIex4 0WPAi+AlgnlAsoTZSW8yZHZ2mZkVwpKP8OJBEa9+jzf/xkmyB00saCiquunuClMpjPX9b29tfWNza7u0U97d2z84rBwdt0ySaY5NnshEd0JmUAqFTSusxE6qkcWhxHY4vp357SfURiTq0U5SDGI2VCISnFkntbN+fn9Jp/1K1a/5c5BV QgtShQKNfuWrN0h4FqOyXDJjutRPbZAzbQWXOC33MoMp42M2xK6jisVognx+7pScO2VAokS7UpbM1d8TOYuNmcSh64yZHZllbyb+53UzG90EuVBpZlHxxaIok8QmZPY7GQiN3MqJI4xr4W4lfMQ049YlVHYh0OWXV0nrqkb9Gn2g1bpf xFGCUziDC6BwDXW4gwY0gcMYnuEV3rzUe/HevY9F65pXzJzAH3ifP8Xqjx4=</latexit>
Testing
Training
[u1, u2, · · · , uK ]
<latexit sha1_base64="XqfhVCSSnhwtHsTILFIunfP2iVU=">AAAB/3icbZC7SgNBFIbPeo3xtirY2AwGwSKE 3TRaBmwEmwTMBTbLMjs7mwyZvTAzK4Q1ha9iY6GIrZ3PYOdb+AjOJik08YeBj/+cwznz+ylnUlnWl7Gyura+sVnaKm/v7O7tmweHHZlkgtA2SXgiej6WlLOYthVTnPZSQXHkc9r1R1dFvXtHhWRJfKvGKXUjPIhZyAhW2vLMYyfz7CrK vHq1T4JEyYJvXM+sWDVrKrQM9hwqDbP1/QEATc/87AcJySIaK8KxlI5tpcrNsVCMcDop9zNJU0xGeEAdjTGOqHTz6f0TdKadAIWJ0C9WaOr+nshxJOU48nVnhNVQLtYK87+ak6nw0s1ZnGaKxmS2KMw4UgkqwkABE5QoPtaAiWD6VkSG WGCidGRlHYK9+OVl6NRrtlWzW3alYcFMJTiBUzgHGy6gAdfQhDYQuIdHeIYX48F4Ml6Nt1nrijGfOYI/Mt5/AN+XluI=</latexit><latexit sha1_base64="RrD2oswZWDKRM6Lt7KM5nkT20mQ=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBBel ZLrRZcGN4KaCvUAawmQyaYdOJmFmIpTYha/ixoUibn0Nd76NkzYLbf1h4OM/53DO/EHKmdKO821V1tY3Nreq27Wd3b39A/vwqKeSTBLaJQlP5CDAinImaFczzekglRTHAaf9YHJd1PsPVCqWiHs9TakX45FgESNYG8u3T9zMRw2Y+a3G kISJVgXfer5dd5rOXHAVUAl1UKrj21/DMCFZTIUmHCvlIifVXo6lZoTTWW2YKZpiMsEj6hoUOKbKy+f3z+C5cUIYJdI8oeHc/T2R41ipaRyYzhjrsVquFeZ/NTfT0ZWXM5FmmgqyWBRlHOoEFmHAkElKNJ8awEQycyskYywx0SaymgkB LX95FXqtJnKa6A7V204ZRxWcgjNwARC4BG1wAzqgCwh4BM/gFbxZT9aL9W59LForVjlzDP7I+vwBv9CUkQ==</latexit><latexit sha1_base64="XqfhVCSSnhwtHsTILFIunfP2iVU=">AAAB/3icbZC7SgNBFIbPeo3xtirY2AwGwSKE 3TRaBmwEmwTMBTbLMjs7mwyZvTAzK4Q1ha9iY6GIrZ3PYOdb+AjOJik08YeBj/+cwznz+ylnUlnWl7Gyura+sVnaKm/v7O7tmweHHZlkgtA2SXgiej6WlLOYthVTnPZSQXHkc9r1R1dFvXtHhWRJfKvGKXUjPIhZyAhW2vLMYyfz7CrK vHq1T4JEyYJvXM+sWDVrKrQM9hwqDbP1/QEATc/87AcJySIaK8KxlI5tpcrNsVCMcDop9zNJU0xGeEAdjTGOqHTz6f0TdKadAIWJ0C9WaOr+nshxJOU48nVnhNVQLtYK87+ak6nw0s1ZnGaKxmS2KMw4UgkqwkABE5QoPtaAiWD6VkSG WGCidGRlHYK9+OVl6NRrtlWzW3alYcFMJTiBUzgHGy6gAdfQhDYQuIdHeIYX48F4Ml6Nt1nrijGfOYI/Mt5/AN+XluI=</latexit><latexit sha1_base64="RrD2oswZWDKRM6Lt7KM5nkT20mQ=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBBel ZLrRZcGN4KaCvUAawmQyaYdOJmFmIpTYha/ixoUibn0Nd76NkzYLbf1h4OM/53DO/EHKmdKO821V1tY3Nreq27Wd3b39A/vwqKeSTBLaJQlP5CDAinImaFczzekglRTHAaf9YHJd1PsPVCqWiHs9TakX45FgESNYG8u3T9zMRw2Y+a3G kISJVgXfer5dd5rOXHAVUAl1UKrj21/DMCFZTIUmHCvlIifVXo6lZoTTWW2YKZpiMsEj6hoUOKbKy+f3z+C5cUIYJdI8oeHc/T2R41ipaRyYzhjrsVquFeZ/NTfT0ZWXM5FmmgqyWBRlHOoEFmHAkElKNJ8awEQycyskYywx0SaymgkB LX95FXqtJnKa6A7V204ZRxWcgjNwARC4BG1wAzqgCwh4BM/gFbxZT9aL9W59LForVjlzDP7I+vwBv9CUkQ==</latexit>
[c1, c2, · · · , cK ]
<latexit sha1_base64="4g6u8vzn+CPCdSFOt4WcmCDwY8M=">AAAB/3icbZC7SgNBFIbPeo3xtirY2AwGwSKE 3TRaBmwEmwTMBTbLMjs7mwyZvTAzK4Q1ha9iY6GIrZ3PYOdb+AjOJik08YeBj/+cwznz+ylnUlnWl7Gyura+sVnaKm/v7O7tmweHHZlkgtA2SXgiej6WlLOYthVTnPZSQXHkc9r1R1dFvXtHhWRJfKvGKXUjPIhZyAhW2vLMY4d4dhUR r17tkyBRsuAb1zMrVs2aCi2DPYdKw2x9fwBA0zM/+0FCsojGinAspWNbqXJzLBQjnE7K/UzSFJMRHlBHY4wjKt18ev8EnWknQGEi9IsVmrq/J3IcSTmOfN0ZYTWUi7XC/K/mZCq8dHMWp5miMZktCjOOVIKKMFDABCWKjzVgIpi+FZEh FpgoHVlZh2AvfnkZOvWabdXsll1pWDBTCU7gFM7BhgtowDU0oQ0E7uERnuHFeDCejFfjbda6YsxnjuCPjPcfixOWrA==</latexit><latexit sha1_base64="F4SK/MExofWBcH0tFpPwuPKMpR0=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBBel JN3osuBGcFPBXiANYTKZtEMnM2FmIpTYha/ixoUibn0Nd76NkzYLbf1h4OM/53DO/GHKqNKO821V1tY3Nreq27Wd3b39A/vwqKdEJjHpYsGEHIRIEUY56WqqGRmkkqAkZKQfTq6Lev+BSEUFv9fTlPgJGnEaU4y0sQL7xMOB24A4aDWG OBJaFXzrB3bdaTpzwVVwS6iDUp3A/hpGAmcJ4RozpJTnOqn2cyQ1xYzMasNMkRThCRoRzyBHCVF+Pr9/Bs+NE8FYSPO4hnP390SOEqWmSWg6E6THarlWmP/VvEzHV35OeZppwvFiUZwxqAUswoARlQRrNjWAsKTmVojHSCKsTWQ1E4K7 /OVV6LWartN079x62ynjqIJTcAYugAsuQRvcgA7oAgwewTN4BW/Wk/VivVsfi9aKVc4cgz+yPn8Aa0yUWw==</latexit><latexit sha1_base64="4g6u8vzn+CPCdSFOt4WcmCDwY8M=">AAAB/3icbZC7SgNBFIbPeo3xtirY2AwGwSKE 3TRaBmwEmwTMBTbLMjs7mwyZvTAzK4Q1ha9iY6GIrZ3PYOdb+AjOJik08YeBj/+cwznz+ylnUlnWl7Gyura+sVnaKm/v7O7tmweHHZlkgtA2SXgiej6WlLOYthVTnPZSQXHkc9r1R1dFvXtHhWRJfKvGKXUjPIhZyAhW2vLMY4d4dhUR r17tkyBRsuAb1zMrVs2aCi2DPYdKw2x9fwBA0zM/+0FCsojGinAspWNbqXJzLBQjnE7K/UzSFJMRHlBHY4wjKt18ev8EnWknQGEi9IsVmrq/J3IcSTmOfN0ZYTWUi7XC/K/mZCq8dHMWp5miMZktCjOOVIKKMFDABCWKjzVgIpi+FZEh FpgoHVlZh2AvfnkZOvWabdXsll1pWDBTCU7gFM7BhgtowDU0oQ0E7uERnuHFeDCejFfjbda6YsxnjuCPjPcfixOWrA==</latexit><latexit sha1_base64="F4SK/MExofWBcH0tFpPwuPKMpR0=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBBel JN3osuBGcFPBXiANYTKZtEMnM2FmIpTYha/ixoUibn0Nd76NkzYLbf1h4OM/53DO/GHKqNKO821V1tY3Nreq27Wd3b39A/vwqKdEJjHpYsGEHIRIEUY56WqqGRmkkqAkZKQfTq6Lev+BSEUFv9fTlPgJGnEaU4y0sQL7xMOB24A4aDWG OBJaFXzrB3bdaTpzwVVwS6iDUp3A/hpGAmcJ4RozpJTnOqn2cyQ1xYzMasNMkRThCRoRzyBHCVF+Pr9/Bs+NE8FYSPO4hnP390SOEqWmSWg6E6THarlWmP/VvEzHV35OeZppwvFiUZwxqAUswoARlQRrNjWAsKTmVojHSCKsTWQ1E4K7 /OVV6LWartN079x62ynjqIJTcAYugAsuQRvcgA7oAgwewTN4BW/Wk/VivVsfi9aKVc4cgz+yPn8Aa0yUWw==</latexit>
Feature F<latexit sha1_base64="RZ+tR1dN3x6oBBREtLk5Lynza1c=">AAACBnicdVDNSgMxGPy2/te/qkcvwSJ4kCVb terJgiAeW7BWaJeSTbNtMPtDkhXq0rvgVV/Dk+LV1/DoG/gIZrcKKjoQMnwzySTjxYIrjfGrVZiYnJqemZ0rzi8sLi2XVlbPVZRIypo0EpG88IhigoesqbkW7CKWjASeYC3v8jjTW1dMKh6FZ3oYMzcg/ZD7nBJtRo2TbqmMbZwDYbvi 7FUPM7JbrezvYeR8SuWjx+u3GgDUu6X3Ti+iScBCTQVRqu3gWLspkZpTwUbFTqJYTOgl6bO2oSEJmHLT/KGjTr61Zd9z0zx1O4usbmd5OyO0afw95EfSrFCj3Pz9vpQESg0DzzgDogfqt5YN/9LaifYP3JSHcaJZSMdBfiKQjlDWCepx yagWQ0MIldz8BNEBkYRq01zRVPTVA/qfnFdsB9tOwynXMIwxC+uwAVvgwD7U4BTq0AQKDG7hDu6tG+vBerKex9aC9XlmDX7AevkAlO+YxA==</latexit><latexit sha1_base64="rQd9PSbCWaQ2cP3wMU7s5n8tZm0=">AAACBnicdVBLSwMxGMzWV62vqkcvwSJ4KEu2 2lZvBUE8tmAfsF1KNs22odkHSVYoS++CV/0b3sSrf8N/4U8wu11BRQdChm8mmWTciDOpEHo3Ciura+sbxc3S1vbO7l55/6Anw1gQ2iUhD8XAxZJyFtCuYorTQSQo9l1O++7sKtX7d1RIFga3ah5Rx8eTgHmMYKVHnetRuYJMlAEis2bV G5cpOW/UmnUErVyqgBztUfljOA5J7NNAEY6ltC0UKSfBQjHC6aI0jCWNMJnhCbU1DbBPpZNkD10Ms80WE9dJstRqGtmopnlnC3ii/WPohUKvQMHM/P2+BPtSzn1XO32spvK3lg7/0uxYeRdOwoIoVjQgyyAv5lCFMO0EjpmgRPG5JpgI pn8CyRQLTJRurqQr+uoB/k96NdNCptWxKi2Ul1UER+AYnAILNEEL3IA26AICKHgAj+DJuDeejRfjdWktGPmZQ/ADxtsn1FKWNg==</latexit><latexit sha1_base64="RZ+tR1dN3x6oBBREtLk5Lynza1c=">AAACBnicdVDNSgMxGPy2/te/qkcvwSJ4kCVb terJgiAeW7BWaJeSTbNtMPtDkhXq0rvgVV/Dk+LV1/DoG/gIZrcKKjoQMnwzySTjxYIrjfGrVZiYnJqemZ0rzi8sLi2XVlbPVZRIypo0EpG88IhigoesqbkW7CKWjASeYC3v8jjTW1dMKh6FZ3oYMzcg/ZD7nBJtRo2TbqmMbZwDYbvi 7FUPM7JbrezvYeR8SuWjx+u3GgDUu6X3Ti+iScBCTQVRqu3gWLspkZpTwUbFTqJYTOgl6bO2oSEJmHLT/KGjTr61Zd9z0zx1O4usbmd5OyO0afw95EfSrFCj3Pz9vpQESg0DzzgDogfqt5YN/9LaifYP3JSHcaJZSMdBfiKQjlDWCepx yagWQ0MIldz8BNEBkYRq01zRVPTVA/qfnFdsB9tOwynXMIwxC+uwAVvgwD7U4BTq0AQKDG7hDu6tG+vBerKex9aC9XlmDX7AevkAlO+YxA==</latexit><latexit sha1_base64="rQd9PSbCWaQ2cP3wMU7s5n8tZm0=">AAACBnicdVBLSwMxGMzWV62vqkcvwSJ4KEu2 2lZvBUE8tmAfsF1KNs22odkHSVYoS++CV/0b3sSrf8N/4U8wu11BRQdChm8mmWTciDOpEHo3Ciura+sbxc3S1vbO7l55/6Anw1gQ2iUhD8XAxZJyFtCuYorTQSQo9l1O++7sKtX7d1RIFga3ah5Rx8eTgHmMYKVHnetRuYJMlAEis2bV G5cpOW/UmnUErVyqgBztUfljOA5J7NNAEY6ltC0UKSfBQjHC6aI0jCWNMJnhCbU1DbBPpZNkD10Ms80WE9dJstRqGtmopnlnC3ii/WPohUKvQMHM/P2+BPtSzn1XO32spvK3lg7/0uxYeRdOwoIoVjQgyyAv5lCFMO0EjpmgRPG5JpgI pn8CyRQLTJRurqQr+uoB/k96NdNCptWxKi2Ul1UER+AYnAILNEEL3IA26AICKHgAj+DJuDeejRfjdWktGPmZQ/ADxtsn1FKWNg==</latexit>
[u1, u2, · · · , uK ]
<latexit sha1_base64="XqfhVCSSnhwtHsTILFIunfP2iVU=">AAAB/3icbZC7SgNBFIbPeo3xtirY2AwGwSKE 3TRaBmwEmwTMBTbLMjs7mwyZvTAzK4Q1ha9iY6GIrZ3PYOdb+AjOJik08YeBj/+cwznz+ylnUlnWl7Gyura+sVnaKm/v7O7tmweHHZlkgtA2SXgiej6WlLOYthVTnPZSQXHkc9r1R1dFvXtHhWRJfKvGKXUjPIhZyAhW2vLMYyfz7CrK vHq1T4JEyYJvXM+sWDVrKrQM9hwqDbP1/QEATc/87AcJySIaK8KxlI5tpcrNsVCMcDop9zNJU0xGeEAdjTGOqHTz6f0TdKadAIWJ0C9WaOr+nshxJOU48nVnhNVQLtYK87+ak6nw0s1ZnGaKxmS2KMw4UgkqwkABE5QoPtaAiWD6VkSG WGCidGRlHYK9+OVl6NRrtlWzW3alYcFMJTiBUzgHGy6gAdfQhDYQuIdHeIYX48F4Ml6Nt1nrijGfOYI/Mt5/AN+XluI=</latexit><latexit sha1_base64="RrD2oswZWDKRM6Lt7KM5nkT20mQ=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBBel ZLrRZcGN4KaCvUAawmQyaYdOJmFmIpTYha/ixoUibn0Nd76NkzYLbf1h4OM/53DO/EHKmdKO821V1tY3Nreq27Wd3b39A/vwqKeSTBLaJQlP5CDAinImaFczzekglRTHAaf9YHJd1PsPVCqWiHs9TakX45FgESNYG8u3T9zMRw2Y+a3G kISJVgXfer5dd5rOXHAVUAl1UKrj21/DMCFZTIUmHCvlIifVXo6lZoTTWW2YKZpiMsEj6hoUOKbKy+f3z+C5cUIYJdI8oeHc/T2R41ipaRyYzhjrsVquFeZ/NTfT0ZWXM5FmmgqyWBRlHOoEFmHAkElKNJ8awEQycyskYywx0SaymgkB LX95FXqtJnKa6A7V204ZRxWcgjNwARC4BG1wAzqgCwh4BM/gFbxZT9aL9W59LForVjlzDP7I+vwBv9CUkQ==</latexit><latexit sha1_base64="XqfhVCSSnhwtHsTILFIunfP2iVU=">AAAB/3icbZC7SgNBFIbPeo3xtirY2AwGwSKE 3TRaBmwEmwTMBTbLMjs7mwyZvTAzK4Q1ha9iY6GIrZ3PYOdb+AjOJik08YeBj/+cwznz+ylnUlnWl7Gyura+sVnaKm/v7O7tmweHHZlkgtA2SXgiej6WlLOYthVTnPZSQXHkc9r1R1dFvXtHhWRJfKvGKXUjPIhZyAhW2vLMYyfz7CrK vHq1T4JEyYJvXM+sWDVrKrQM9hwqDbP1/QEATc/87AcJySIaK8KxlI5tpcrNsVCMcDop9zNJU0xGeEAdjTGOqHTz6f0TdKadAIWJ0C9WaOr+nshxJOU48nVnhNVQLtYK87+ak6nw0s1ZnGaKxmS2KMw4UgkqwkABE5QoPtaAiWD6VkSG WGCidGRlHYK9+OVl6NRrtlWzW3alYcFMJTiBUzgHGy6gAdfQhDYQuIdHeIYX48F4Ml6Nt1nrijGfOYI/Mt5/AN+XluI=</latexit><latexit sha1_base64="RrD2oswZWDKRM6Lt7KM5nkT20mQ=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBBel ZLrRZcGN4KaCvUAawmQyaYdOJmFmIpTYha/ixoUibn0Nd76NkzYLbf1h4OM/53DO/EHKmdKO821V1tY3Nreq27Wd3b39A/vwqKeSTBLaJQlP5CDAinImaFczzekglRTHAaf9YHJd1PsPVCqWiHs9TakX45FgESNYG8u3T9zMRw2Y+a3G kISJVgXfer5dd5rOXHAVUAl1UKrj21/DMCFZTIUmHCvlIifVXo6lZoTTWW2YKZpiMsEj6hoUOKbKy+f3z+C5cUIYJdI8oeHc/T2R41ipaRyYzhjrsVquFeZ/NTfT0ZWXM5FmmgqyWBRlHOoEFmHAkElKNJ8awEQycyskYywx0SaymgkB LX95FXqtJnKa6A7V204ZRxWcgjNwARC4BG1wAzqgCwh4BM/gFbxZT9aL9W59LForVjlzDP7I+vwBv9CUkQ==</latexit>
[f1, f2, · · · , fK ]
<latexit sha1_base64="9SMnvD4RTslEKsh/QSeQuzE2dPE=">AAAB/3icbZC7SgNBFIbPeo3xtirY2AwGwSKE 3TRaBmwEmwTMBTbLMjs7mwyZvTAzK4Q1ha9iY6GIrZ3PYOdb+AjOJik08YeBj/+cwznz+ylnUlnWl7Gyura+sVnaKm/v7O7tmweHHZlkgtA2SXgiej6WlLOYthVTnPZSQXHkc9r1R1dFvXtHhWRJfKvGKXUjPIhZyAhW2vLMYyf07CoK vXq1T4JEyYJvXM+sWDVrKrQM9hwqDbP1/QEATc/87AcJySIaK8KxlI5tpcrNsVCMcDop9zNJU0xGeEAdjTGOqHTz6f0TdKadAIWJ0C9WaOr+nshxJOU48nVnhNVQLtYK87+ak6nw0s1ZnGaKxmS2KMw4UgkqwkABE5QoPtaAiWD6VkSG WGCidGRlHYK9+OVl6NRrtlWzW3alYcFMJTiBUzgHGy6gAdfQhDYQuIdHeIYX48F4Ml6Nt1nrijGfOYI/Mt5/AJkplrU=</latexit><latexit sha1_base64="pJA+X7pqppCTwFiie9xuKpo2dwc=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBBel JN3osuBGcFPBXiANYTKZtEMnM2FmIpTYha/ixoUibn0Nd76NkzYLbf1h4OM/53DO/GHKqNKO821V1tY3Nreq27Wd3b39A/vwqKdEJjHpYsGEHIRIEUY56WqqGRmkkqAkZKQfTq6Lev+BSEUFv9fTlPgJGnEaU4y0sQL7xIsDtwHjoNUY 4khoVfCtH9h1p+nMBVfBLaEOSnUC+2sYCZwlhGvMkFKe66Taz5HUFDMyqw0zRVKEJ2hEPIMcJUT5+fz+GTw3TgRjIc3jGs7d3xM5SpSaJqHpTJAeq+VaYf5X8zIdX/k55WmmCceLRXHGoBawCANGVBKs2dQAwpKaWyEeI4mwNpHVTAju 8pdXoddquk7TvXPrbaeMowpOwRm4AC64BG1wAzqgCzB4BM/gFbxZT9aL9W59LForVjlzDP7I+vwBeWKUZA==</latexit><latexit sha1_base64="9SMnvD4RTslEKsh/QSeQuzE2dPE=">AAAB/3icbZC7SgNBFIbPeo3xtirY2AwGwSKE 3TRaBmwEmwTMBTbLMjs7mwyZvTAzK4Q1ha9iY6GIrZ3PYOdb+AjOJik08YeBj/+cwznz+ylnUlnWl7Gyura+sVnaKm/v7O7tmweHHZlkgtA2SXgiej6WlLOYthVTnPZSQXHkc9r1R1dFvXtHhWRJfKvGKXUjPIhZyAhW2vLMYyf07CoK vXq1T4JEyYJvXM+sWDVrKrQM9hwqDbP1/QEATc/87AcJySIaK8KxlI5tpcrNsVCMcDop9zNJU0xGeEAdjTGOqHTz6f0TdKadAIWJ0C9WaOr+nshxJOU48nVnhNVQLtYK87+ak6nw0s1ZnGaKxmS2KMw4UgkqwkABE5QoPtaAiWD6VkSG WGCidGRlHYK9+OVl6NRrtlWzW3alYcFMJTiBUzgHGy6gAdfQhDYQuIdHeIYX48F4Ml6Nt1nrijGfOYI/Mt5/AJkplrU=</latexit><latexit sha1_base64="pJA+X7pqppCTwFiie9xuKpo2dwc=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBBel JN3osuBGcFPBXiANYTKZtEMnM2FmIpTYha/ixoUibn0Nd76NkzYLbf1h4OM/53DO/GHKqNKO821V1tY3Nreq27Wd3b39A/vwqKdEJjHpYsGEHIRIEUY56WqqGRmkkqAkZKQfTq6Lev+BSEUFv9fTlPgJGnEaU4y0sQL7xIsDtwHjoNUY 4khoVfCtH9h1p+nMBVfBLaEOSnUC+2sYCZwlhGvMkFKe66Taz5HUFDMyqw0zRVKEJ2hEPIMcJUT5+fz+GTw3TgRjIc3jGs7d3xM5SpSaJqHpTJAeq+VaYf5X8zIdX/k55WmmCceLRXHGoBawCANGVBKs2dQAwpKaWyEeI4mwNpHVTAju 8pdXoddquk7TvXPrbaeMowpOwRm4AC64BG1wAzqgCzB4BM/gFbxZT9aL9W59LForVjlzDP7I+vwBeWKUZA==</latexit>
u˜
<latexit sha1_base64="9QDvi5s24ixMBNrl8W84bX7bvLo=">AAAB8HicbZC7SgNBFIbPxluMt6ilzWAQrMKu jXYGbCwjmIskS5idPZsMmdldZmaFuOQpbCwUsbX2SewsfRMnl0ITfxj4+P9zmHNOkAqujet+OYWV1bX1jeJmaWt7Z3evvH/Q1EmmGDZYIhLVDqhGwWNsGG4EtlOFVAYCW8HwapK37lFpnsS3ZpSiL2k/5hFn1Fjrrmu4CDHPxr1yxa26 U5Fl8OZQufx4+K4BQL1X/uyGCcskxoYJqnXHc1Pj51QZzgSOS91MY0rZkPaxYzGmErWfTwcekxPrhCRKlH2xIVP3d0dOpdYjGdhKSc1AL2YT87+sk5nows95nGYGYzb7KMoEMQmZbE9CrpAZMbJAmeJ2VsIGVFFm7I1K9gje4srL0Dyr em7Vu/EqNRdmKsIRHMMpeHAONbiGOjSAgYRHeIYXRzlPzqvzNistOPOeQ/gj5/0HrF6TKA==</latexit><latexit sha1_base64="/1SQWR6OifUjgMf6mmAm3aMusHM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKex6 0WPAi8cI5iHJEmZne5MhM7PLzKwQlnyFFw+KePVzvPk3Th4HTSxoKKq66e6KMsGN9f1vr7SxubW9U96t7O0fHB5Vj0/aJs01wxZLRaq7ETUouMKW5VZgN9NIZSSwE41vZ37nCbXhqXqwkwxDSYeKJ5xR66THvuUixiKfDqo1v+7PQdZJ sCQ1WKI5qH7145TlEpVlghrTC/zMhgXVljOB00o/N5hRNqZD7DmqqEQTFvODp+TCKTFJUu1KWTJXf08UVBozkZHrlNSOzKo3E//zerlNbsKCqyy3qNhiUZILYlMy+57EXCOzYuIIZZq7WwkbUU2ZdRlVXAjB6svrpH1VD/x6cB/UGv4y jjKcwTlcQgDX0IA7aEILGEh4hld487T34r17H4vWkrecOYU/8D5/ADh0kJo=</latexit><latexit sha1_base64="9QDvi5s24ixMBNrl8W84bX7bvLo=">AAAB8HicbZC7SgNBFIbPxluMt6ilzWAQrMKu jXYGbCwjmIskS5idPZsMmdldZmaFuOQpbCwUsbX2SewsfRMnl0ITfxj4+P9zmHNOkAqujet+OYWV1bX1jeJmaWt7Z3evvH/Q1EmmGDZYIhLVDqhGwWNsGG4EtlOFVAYCW8HwapK37lFpnsS3ZpSiL2k/5hFn1Fjrrmu4CDHPxr1yxa26 U5Fl8OZQufx4+K4BQL1X/uyGCcskxoYJqnXHc1Pj51QZzgSOS91MY0rZkPaxYzGmErWfTwcekxPrhCRKlH2xIVP3d0dOpdYjGdhKSc1AL2YT87+sk5nows95nGYGYzb7KMoEMQmZbE9CrpAZMbJAmeJ2VsIGVFFm7I1K9gje4srL0Dyr em7Vu/EqNRdmKsIRHMMpeHAONbiGOjSAgYRHeIYXRzlPzqvzNistOPOeQ/gj5/0HrF6TKA==</latexit><latexit sha1_base64="/1SQWR6OifUjgMf6mmAm3aMusHM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKex6 0WPAi8cI5iHJEmZne5MhM7PLzKwQlnyFFw+KePVzvPk3Th4HTSxoKKq66e6KMsGN9f1vr7SxubW9U96t7O0fHB5Vj0/aJs01wxZLRaq7ETUouMKW5VZgN9NIZSSwE41vZ37nCbXhqXqwkwxDSYeKJ5xR66THvuUixiKfDqo1v+7PQdZJ sCQ1WKI5qH7145TlEpVlghrTC/zMhgXVljOB00o/N5hRNqZD7DmqqEQTFvODp+TCKTFJUu1KWTJXf08UVBozkZHrlNSOzKo3E//zerlNbsKCqyy3qNhiUZILYlMy+57EXCOzYuIIZZq7WwkbUU2ZdRlVXAjB6svrpH1VD/x6cB/UGv4y jjKcwTlcQgDX0IA7aEILGEh4hld487T34r17H4vWkrecOYU/8D5/ADh0kJo=</latexit>
u˜
<latexit sha1_base64="9QDvi5s24ixMBNrl8W84bX7bvLo=">AAAB8HicbZC7SgNBFIbPxluMt6ilzWAQrMKu jXYGbCwjmIskS5idPZsMmdldZmaFuOQpbCwUsbX2SewsfRMnl0ITfxj4+P9zmHNOkAqujet+OYWV1bX1jeJmaWt7Z3evvH/Q1EmmGDZYIhLVDqhGwWNsGG4EtlOFVAYCW8HwapK37lFpnsS3ZpSiL2k/5hFn1Fjrrmu4CDHPxr1yxa26 U5Fl8OZQufx4+K4BQL1X/uyGCcskxoYJqnXHc1Pj51QZzgSOS91MY0rZkPaxYzGmErWfTwcekxPrhCRKlH2xIVP3d0dOpdYjGdhKSc1AL2YT87+sk5nows95nGYGYzb7KMoEMQmZbE9CrpAZMbJAmeJ2VsIGVFFm7I1K9gje4srL0Dyr em7Vu/EqNRdmKsIRHMMpeHAONbiGOjSAgYRHeIYXRzlPzqvzNistOPOeQ/gj5/0HrF6TKA==</latexit><latexit sha1_base64="/1SQWR6OifUjgMf6mmAm3aMusHM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKex6 0WPAi8cI5iHJEmZne5MhM7PLzKwQlnyFFw+KePVzvPk3Th4HTSxoKKq66e6KMsGN9f1vr7SxubW9U96t7O0fHB5Vj0/aJs01wxZLRaq7ETUouMKW5VZgN9NIZSSwE41vZ37nCbXhqXqwkwxDSYeKJ5xR66THvuUixiKfDqo1v+7PQdZJ sCQ1WKI5qH7145TlEpVlghrTC/zMhgXVljOB00o/N5hRNqZD7DmqqEQTFvODp+TCKTFJUu1KWTJXf08UVBozkZHrlNSOzKo3E//zerlNbsKCqyy3qNhiUZILYlMy+57EXCOzYuIIZZq7WwkbUU2ZdRlVXAjB6svrpH1VD/x6cB/UGv4y jjKcwTlcQgDX0IA7aEILGEh4hld487T34r17H4vWkrecOYU/8D5/ADh0kJo=</latexit><latexit sha1_base64="9QDvi5s24ixMBNrl8W84bX7bvLo=">AAAB8HicbZC7SgNBFIbPxluMt6ilzWAQrMKu jXYGbCwjmIskS5idPZsMmdldZmaFuOQpbCwUsbX2SewsfRMnl0ITfxj4+P9zmHNOkAqujet+OYWV1bX1jeJmaWt7Z3evvH/Q1EmmGDZYIhLVDqhGwWNsGG4EtlOFVAYCW8HwapK37lFpnsS3ZpSiL2k/5hFn1Fjrrmu4CDHPxr1yxa26 U5Fl8OZQufx4+K4BQL1X/uyGCcskxoYJqnXHc1Pj51QZzgSOS91MY0rZkPaxYzGmErWfTwcekxPrhCRKlH2xIVP3d0dOpdYjGdhKSc1AL2YT87+sk5nows95nGYGYzb7KMoEMQmZbE9CrpAZMbJAmeJ2VsIGVFFm7I1K9gje4srL0Dyr em7Vu/EqNRdmKsIRHMMpeHAONbiGOjSAgYRHeIYXRzlPzqvzNistOPOeQ/gj5/0HrF6TKA==</latexit><latexit sha1_base64="/1SQWR6OifUjgMf6mmAm3aMusHM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKex6 0WPAi8cI5iHJEmZne5MhM7PLzKwQlnyFFw+KePVzvPk3Th4HTSxoKKq66e6KMsGN9f1vr7SxubW9U96t7O0fHB5Vj0/aJs01wxZLRaq7ETUouMKW5VZgN9NIZSSwE41vZ37nCbXhqXqwkwxDSYeKJ5xR66THvuUixiKfDqo1v+7PQdZJ sCQ1WKI5qH7145TlEpVlghrTC/zMhgXVljOB00o/N5hRNqZD7DmqqEQTFvODp+TCKTFJUu1KWTJXf08UVBozkZHrlNSOzKo3E//zerlNbsKCqyy3qNhiUZILYlMy+57EXCOzYuIIZZq7WwkbUU2ZdRlVXAjB6svrpH1VD/x6cB/UGv4y jjKcwTlcQgDX0IA7aEILGEh4hld487T34r17H4vWkrecOYU/8D5/ADh0kJo=</latexit>
Figure 3: Controllable generation scheme (better in color). The feature extractor F p¨q are represented as solid
blue arrows. During training time, contextual sourc s ru1, ¨ ¨ ¨ , uKs are encoded (by encoder), and aggregated (by
aggregator) to a context vector C, meanwhile the target uK`1 is abstracted by feature extractor as feature vector
F . The decoder then (controllably) generates a response u˜ based on both C and F . For testing, the feature F is
obtained by aggregating the feature vectors for each source sentence.
cally, consider a response u˜ “ rw1, w2, ¨ ¨ ¨ , w|u˜|s
greedily generated by conditioning on previously
generated tokens. The Lcycl is simply the Eu-
clidean distance between input feature vectors F
and F pu˜q, i.e.Lcycl “ ||F ´ F pu˜q||2. In the
case of binary features, Lcycl “ ||F ´ P pu˜q||2
where P p¨q is the network output before round-
ing to binary values. Note that the generated to-
kens rw1, w2, ¨ ¨ ¨ , w|u˜|s involves an argmax op-
eration and are not directly differentiable, prevent-
ing the gradient signals from back-propagating to
the encoder and decoder. Common remedies for
this includes Gumbel-softmax (GS)(Gumbel and
Lieblein, 1954), policy gradient (PG)(Yu et al.,
2017) and soft-argmax (SA)(Zhang et al., 2017).
Unfortunately, GS and PG suffer from high vari-
ances of gradient estimation while SA suffers from
a dilemma between gradient vanishing and inac-
curate gradient. To alleviate such a problem in
SA, we consider an approach in what we call the
Straight-Through LSTM unit (ST-LSTM), which
use ST estimation (Bengio et al., 2013; Jang et al.,
2016) to achieve a biased but smooth gradient sig-
nal while maintaining the forward computation ex-
act via a temperature parameter τ . The details are
provided in the Appendix.
In the experiment, we applied the slope-
annealing trick (Chung et al., 2016), and set τ “
0.01 which works well in practice. The final train-
ing objective for the generation is LMLE` ηLcycl.
Testing time At test time, as shown in Fig-
ure 3 (right panel), the feature vectors from the
source sentences ru1, ¨ ¨ ¨ , uKs are first collected
by applying feature extractors F p¨q. We de-
note the feature vectors for the source sentences
as rf1, ¨, fKs. We apply a feature aggregator
AGGF layer to estimate the output feature vec-
tor F , which is further fed into the LSTM-RNN
for the generation. Different from the context
AGGC layer, we consider a weighted-sum ag-
gregation function for the feature AGGF layer 1,
i.e., F “ řKk“1wkfk, s.t.řKk“1wk “ 1, where
wk, k “ r1, 2, ¨ ¨ ¨ ,Ks are linear interpolation
weights learned during training time, where a Eu-
clidean distance between predicted target feature
and target feature is optimized, i.e.argminwLp “
||fk`1 ´ řKk“1wkfk||2. For the persona fea-
ture, we only use the source sentences of the
current speaker, thus all wk where modpk, 2q “
modpK, 2q is set as zero. Intuitively it can be
perceived as the attention of each utterance. We
note that more complicated attention mechanisms
can further improve the model; however, we leave
these for future work, since this paper focuses on
the utilization of dialogue features rather than im-
proving the multi-turn S2S structure in general.
4 Experimental setups
We evaluate the proposed methods on two
datasets. All experiments are conducted using sin-
gle Nvidia Tesla V100 GPU. The source code will
be released.
4.1 Data collection
We consider two datasets. For both we use a (80%,
10%, 10%) split for training, validation and test
respectively.
Twitter data Training data was extracted from
the Twitter FireHose covering a five-year period
from 2012 through 2016.2 From this set, we col-
1Other possibilities of such an AGGF layer exist, such
as mean, max or concatenation (as in AGGC ). We choose
weighted-sum for the AGGF layer due to its superior empir-
ical performance comparing to alternatives.
2Deleted tweets and closed accounts were removed.
lected total 6,658,385 8-turn dialogues where two
participants chatted with each other.
Maluuba data The Maluuba dataset consists of
40,389 dialogues with 11 turns. Each dialogue
is a task-oriented conversational interaction be-
tween two real speakers regarding 51 domains and
242 tasks, collected by crowd-sourcing where one
crowd worker simulates a user and another simu-
lates a chatbot.
4.2 System specifications
The dimension of the LSTM hidden layer is set at
500. We use ADAM as the optimizer with learn-
ing rate 0.0001. The hyperparameters λ and η are
set at 0.01 and 0.1, respectively. For the dimen-
sion of feature vectors we use 100. For Maluuba
dataset we use a 50% dropout rate in each of the
CNN layers and the λ is set to 0.1. The hyperpa-
rameters are selected to maintain the discrimina-
tion accuracy while reducing as much LDeCorr as
possible.
For evaluation, we consider three variants of
our COnsistent CONversation (CoCon) models:
CoCon-T: CoCon model with topic-consistency;
CoCon-TP: CoCon model with topic-consistency
and persona-consistency; CoCon-TP-bin: Co-
Con model using binary features with topic-
consistency and persona-consistency. We com-
pared our models with two baselines: a vanilla
sequence-to-sequence model (S2S) and persona
model (Persona) (Li et al., 2016b). We implement
the persona model by reusing the encoder and de-
coder architecture in our approach. For Twitter
dataset, we map all users with fewer than 88 utter-
ances as unknown (86% of the total training sam-
ples) and in the test set (for all compared methods)
we eliminate conversation sessions with unknown
users. This yields 50k total users. We use the same
number of feature dimensions for all systems com-
pared. All modules are trained until convergence.
5 Results
Self-supervised feature learning We used
equal numbers of positive/negative examples to
train each feature extractor. For Twitter dataset,
the resulting accuracies for topic and persona
feature extractor are around 0.75 and 0.60 (for
both continuous and binary features), respectively.
For Maluuba dataset, the discriminator accuracy
for persona and topic feature extractors are 0.85
and 0.67, respectively. With the disentangling
loss (λ “ 0.01), the correlation between features
drops from 0.25 to 0.16.
Representative n-grams for some learned fea-
ture units for Twitter dataset are shown in Table 1.
To calculate the feature vector for a specific n-
gram, we average over the feature vector of test
sentences that contain that n-gram. We then select
the top-ranked n-grams with occurrences greater
than 200 for each feature bit. We observe that
when λ “ 0, i.e.without disentangling loss, the
learned features exhibit heavy colinearity, which
weakens the interpretability of each separate fea-
ture units.
Topics 1gram 2gram 3gram 4gram
T-2
(elec-
tronic)
android;
ios;
apps
the iphone;
the app; my
ipad
a new
phone; my
phone is; are
you using
is on my phone;
you can use the;
send it to the
T-59
(sport)
striker;
arse-
nal;
madrid
champions
league ;
best player;
the spurs;
in the
league; in
the playoffs;
a good game
one of the best;
best of the season;
the team in the;
T-18
(Movie
, show)
episodes;
film;
netflix
of thrones;
that movie;
the ending
i watched it;
to watch it;
the first one
one of my fa-
vorite; have you
seen the; i want to
see
Persona 1gram 2gram 3gram 4gram
P-71
(in-
quiry)
what;
thx;
wheres
can u; do
u; where
is
how do i; is
there a; what
is the
thank you so
much; i need to
get ; i want to see
P-49
(agree-
ment)
yea;
great;
sure
lol yea;
yea i; hell
yea
that s so; i
will do; yea i
m
i would love to;
looking forward
to it; sounds like
a plan
P-28
(ab-
brevia-
tion)
hav;
urself;
wats
u will; u
got; for u
i thought u;
did u get; do
you have
s what s up; i m
bout to; do u have
any
P-83
(african
amer.)
aint;
homie;
yo;
n****
i;hell
yea;i ain
u ain ’t; cuz
i am; i ’m
tryna
i ’m bout to; i ’m
gonna have; ain ’t
nothing gonna
Table 1: Representative n-grams in topic (T) and per-
sona (P) features
Figure 4: t-SNE embedding of topic (left) and per-
sona (right) features for different tasks (left) and roles
(right).
We further visualized the topic features on
both datasets using t-SNE embedding (Maaten and
Hinton, 2008). For Maluuba dataset, Figure 4 il-
lustrates the learned topic and persona feature em-
beddings on the test set. Without any label infor-
mation, the learned topic and persona features sep-
Context: A:tommorows game just became that much bigger . must
win .
B: unbeliebable . mourinho has never lost at home in the
league as chelsea coach and against the worst team in
the league he loses
A:yup , would be insane if they could somehow avoid
relegation now .
B:would be amazing.we played against them at home 3
weeks ago but barely beat them . they are always up for
it against the big teams
Human: A:yeah , said they played aggainst top half of table much
better then bottom half .
S2S: A:i think they ’ll be fine . . .
Persona: A:i think they ’ll be in the same position .
(Ours)
CoCon-T:
A:i think they play well . i ’m a big fan of the manager
. they ’ve played well in the same league as well .
(Ours)
CoCon-TP:
A:yeah , they played well with the top three teams , but
i ’d say it was . not sure what to expect .
Context: A:lucky you mate . have a super fine weekend buddy
B: i m gonna be knackered next week should be a good
weekend though gonna get loads a pics
A:can n’t fault you mate nice mid night start tuesday lol
B:gonna be at the show saturday then home sunday back
to work monday . where you off to tomorrow ?
Human: A:one out of cedar farm to march then not sure mate ei-
ther ipswich or a hiams to march .
S2S: A:not sure . i ’m off for a few days
Persona: A:i ’m off friday night . you going to the game ?
(Ours)
CoCon-T:
A:i know . i am going to manchester on the weekend .
what about you ?
(Ours)
CoCon-TP:
A:i ’m going to the beach mate . i ’m going for a couple
days off . good weekend pal
Table 2: Sampled generation on Twitter.
Context: A:done with the game
B:what are you talking about
A:you heard me
B:if you ’re not there today i ’m going to be mad
Human: A:lol ok i aint going
B:are you trying to be a bod mon or something ?
A:oh you that ’s exactly how i ’m tryna be aha
B:so tell me why you are n’t going ? you just say you ’re not ,
talk about it
Plain: A:i’m on the vacation. i’m not going to play that game
B:you don’t really mean this, right? you’re n’t going to do that
A:i aint , i told you .
B:well you can n’t be a person like that , you can n’t be a loser
Sport: A:i’m watching the school football. that’s enough for now
on B:that’s why you’re a loser
A:lol no i’m going to be the best player in the league.
B:oh well you’re not going to win man you are terrible at all this
time.
Table 3: Examples of bit manipulations. Plain denotes
without manipulation. X on denotes bit X is activated
(set to 1) when generating the response
arate well. For twitter dataset, we observed that
the persona features of the utterances from differ-
ent time zones form some clusters, indicating the
features learned from our approach can partially
reflect the difference in societal groups (See Ap-
pendix B).
Sampled response generation We evaluate our
approaches by generating the next response given
4 contextual seed source sentences. Some sam-
pled results are shown in Table 2. We observed
that the CoCon-T and CoCon-TP in general are
able to produce informative responses which seem
to be more consistent with the theme of the given
context comparing with baselines. For CoCon-TP,
beyond being context-aware, the responses seem
to be persona-aware, i.e., mimicking the tone and
personal wording preferences like mate, oh my
gosh, haha, ain ’t and other words associ-
ated with them.
Feature manipulation We further manipulate
feature bits that seem to be associated with cer-
tain topics. The results are shown in Table 3 (ad-
ditional results are provided in the Appendix). We
generate next 4 turns consecutively. The later gen-
erations consider the previous 4 sentences, includ-
ing previously generated utterances as source con-
text. This bit manipulation is based on binary fea-
ture codes, achieved by toggling the specific bit to
be 1 to activate it. With the additional controllable
generation objective Lcycl, we are able to better
control the flipping of each bit. As shown in Fig-
ure 6 in Appendix B, increasing η leads to a fast
decrease of Lcycl (indicating a better controlling
power), however may at a cost of harming the gen-
eration quality. We select the η “ 0.01 by trading
off between both aspects. We observe the success
rate of bit toggling is about 17% percent (based
on 2000 tested cases), meaning that around 17%
cases where we flip a 0 of the input feature F to
1, the response feature F˜ will remain 1. Presum-
ably, the model has learned to detect that, based
on the context, it is unnatural to toggle a certain
bit and refused to make the change. This hypoth-
esis needs further experimental verification. Con-
trollable generation is still an emergent technology
and the noisy nature of dialogue data makes this
even more challenging.
For Maluuba dataset, we provide sampled re-
sponses of S2S and CoCon-TP in Table 8 in Ap-
pendix 5. The context is given as 4 turns of di-
alogues and the task to generate all remaining 7
turns. It can be seen that during free generation,
the S2S model tend to generate looping responses
like thanks - you ’re welcome and is gen-
erally less informative. However, our proposed
CoCon-TP approach can generate reasonably well
by unsupervisedly capturing the topics of the con-
text and role of each turn.
Automatic evaluations In our quantitative
evaluations we test both relevance and diversity
metrics. For relevance, we adopt BLEU (Pa-
pineni et al., 2002), METEOR (Denkowski
and Lavie, 2014), NIST (Doddington,
2002) and three embedding-based metrics
Models Relevance DiversityBLEU METEOR NIST Greedy Average Extreme Dist-1 Dist-2 Ent-4
Ours CoCon-T 3.01 0.061 1.022 1.968 0.675 0.321 0.008 0.065 9.71CoCon-TP 3.31 0.064 1.135 2.048 0.683 0.342 0.008 0.081 10.46
CoCon-TP-bin 3.04 0.063 1.061 2.025 0.677 0.331 0.009 0.100 10.59
S2S 2.83 0.056 0.945 1.855 0.640 0.307 0.004 0.023 7.51
Persona model 2.96 0.059 1.014 1.931 0.658 0.319 0.005 0.028 7.96
Human - - - - - - 0.078 0.473 11.75
Table 4: Quantitative evaluation for twitter dataset
Models Relevance DiversityBLEU METEOR NIST Greedy Average Extreme Dist-1 Dist-2 Ent-4
Ours CoCon-T 5.6 0.076 1.421 2.105 0.565 0.358 0.025 0.142 8.899CoCon-TP 5.8 0.077 1.459 2.175 0.575 0.365 0.028 0.16 8.983
CoCon-TP-bin 4.6 0.074 1.280 2.094 0.559 0.341 0.027 0.19 9.767
S2S 3.9 0.066 1.045 2.021 0.529 0.328 0.017 0.16 8.293
Persona model 4.4 0.073 1.134 2.042 0.543 0.319 0.021 0.177 8.603
Human - - - - - - 0.092 0.462 10.281
Table 5: Quantitative evaluation for Maluuba dataset
Topic Consistency (human judges preferred) Persona Consistency (human judges preferred)
Our Method Neutral Comparison Our Method Neutral Comparison
CoCon-TP 45.20% 22.30% 32.50% seq2seq CoCon-TP 40.95% 29.85% 29.20% seq2seq
CoCon-TP 40.05% 23.10% 36.85% persona CoCon-TP 35.65% 34.10% 30.25% persona
CoCon-TP 21.50% 26.85% 51.65% human CoCon-TP 21.35% 33.35% 45.30% human
Table 6: Results of Human Evaluation for topical and persona consistency, showing preferences (%) for our
model (CoCon-TP) vis-a-vis baseline or other comparison systems. Distributions are skewed towards CoCon-TP,
except when compared with human outputs. Numbers in bold indicate the most preferred systems. For simplicity,
the 5-point Likert scale is collapsed to a 3-point scale. See the Appendix for further details.
Greedy,Average,Extreme following (Serban
et al., 2017; Rus and Lintean, 2012; Mitchell
and Lapata, 2008; Forgues et al., 2014). To
evaluate diversity, we follow (Li et al., 2016a)
to use Dist-1 and Dist-2, which is characterized
by the proportion between the number of unique
n-grams and total number of n-grams of tested
sentence. We also include the Entropy (Ent-n)
metric (Zhang et al., 2018b; Gao et al., 2019),
which does not depend on the size of test data.
The results of automatic evaluations are shown
in Table 4 (Twitter) and Table 5 (Maluuba).
For both dataset, the CoCon-TP model achieves
best relevance score, while the CoCon-TP-bin
outperforms other methods in diversity.
Human evaluations We evaluated 500 ran-
domly sampled test sources from Twitter dataset
using crowd-sourcing provided by a contracting
service. Systems were paired and each pair of sys-
tem outputs was randomly presented to 4 judges,
who ranked them for topic consistency, persona
consistency, informativeness and relevance using
a 5-point Likert scale. Overall judges’ prefer-
ences for the topic consistency, persona consis-
tency, given as a percentage of total judgments are
shown in Table 6. A strong overall preference can
be observed for CoCon-TP over the other systems
evaluated. We also evaluated for relevance and
informativeness, with CoCon-TP showing similar
preference gains. Further details, including the hu-
man evaluation template used, are provided in the
Appendix.
6 Conclusion
We present a self-supervised feature learning
framework to abstract high-level latent represen-
tations of topic and persona information underly-
ing the dialogue context and leverage these rep-
resentations to generate more consistent dialogue
in a controllable manner. For future work, inves-
tigating the variance reduction strategies for con-
trollable text generation would presumably im-
prove the controllablity of the feature units. Be-
sides, combining and aligning supervised and un-
supervised features would potentially enable bet-
ter feature learning and interpretability. Our ap-
proach can be adapted to facilitate style transfer
and long-form text generation (Guo et al., 2018;
Zhang et al., 2017) to improve the generation con-
sistency.
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Appendix for Consistent Dialogue Generation with Self-supervised
Feature Learning
A Straight-through LSTM (ST-LSTM)
In the forward calculation, the t-th ST-LSTM unit
takes the previously generated word wt´1, hidden
stateHt´1 andH0 as input, and generates the next
wordwt that maximizes the probability pt over the
vocabulary set. That is, the argmax operation is
used. However, in the backward calculation, the
gradient of Bwt{Bpt is calculated as a constant 1{τ
where τ is a temperature parameter. Presumably,
this approach delivers a biased but smooth gradi-
ent signal while maintaining the forward compu-
tation exact.
B Twitter additional results
Figure 5 shows the t-SNE embedding of topic fea-
tures for speakers in different time zones, demon-
strating our self-supervised approach learned rea-
sonable representation to separate different users.
Here we use 2000 testing utterances with speakers
from 4 different time zones (500 for each).
40 20 0 20 40
40
20
0
20
40
US Eastern
Berlin
Beijing
Brasilia
Figure 5: t-SNE embedding of topic features for speak-
ers in different time zones.
Figure 6 shows that Lcycl decreases faster
when η is larger, indicating the additional control-
ling loss Lcycl can be effectively reduced using
Straight-through training.
Table 7 shows some additional results on con-
trolling the bit, in addition to Table 3.
C Maluuba results
We provide some generated samples for maluuba
dataset in Table 8. All compared models use first
4 turns as seed and generate the remaining 7 turns
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Figure 6: Lcycl decreases faster when η is larger.
Context: A:planning on making a trip to hawaii
B:lol if only people knew what we are really going there for lolol
A:hahaha . you we might get judge a little
B:a little ? probably a lot haha
plain: A:it’s okay. we should totally go together. we can become friends
B:lol i’m not sure. i’m going to vegas instead!
A:haha. i feel you. i just want to get out of all of these.
B:let’s get on our way!!
electronic
on:
A:it’s okay. we should totally go together. i will friend you on fb
B:lol sounds good. i will use my phone
A:sure. let me add you to my contact
B:i’m going to do that. i will add you too.
Table 7: Examples of bits manipulations. Plain denotes
without manipulation. X on denotes bit X is activated
(set to 1) when generating the response
by taking 4 previous 3 turns as context.
D Human evaluation
Human evaluation was conducted using the form
shown in Figure 7. The two response candidates
were presented in random order to the judges, who
used a Likert scale to indicate their preferences.
To make the questionnaire less abstract to judges,
persona was evaluated in terms of which response
better reflected the tone and style of Person A as
observable in the prior turns. The distributions of
judgments for each of the questions are shown in
Tables 9 through 12.
3previous turn use ground truth for first 4 and generated
utterances for the rest
Figure 7: Questionnaire used to elicit pairwise judgments from crowdsourced annotators. Candidate responses
were presented in random order.
Source: A:hello how may i help you ?
U:hi i want to look up a play
A:what play
U:what time does the secret miracle opening on ?
Human: A:the secret miracle is scheduled for 8 pm on saturday
U:ok book me for tickets
A:ok sure
U:how much is that ?
A:50
U:ok book it now
A:done
CoCon-TP: A:9:00 PM friday
U:are there any tickets available for saturday there ?
A:yes tickets do have a deal at 8 pm
U:ok book me for tickets
A:ok ticket
U:reserve for 3 seats please
A:okay done
S2S: A:it ’s on saturday
U:and what time ?
A:2:00 PM
U:thank you
A:you ’re welcome
U:thanks for the help
A:you ’re welcome
Source: A:hello how may i help you ?
U:i need to learn more about the rules for tag
A:i can certainly help with game rules . what do you want
to learn about the game tag ?
U:how do i pick the first person to be ’ it ’
Human: A: the first person to ask who is it is considered ’ it ’.
U:hm , that makes sense . how do you know who is the
winner ?
A:you could keep track of times a person has been ’ it ’
U:oh , okay thanks so much
A:can i help you with something else today ?
U:no , that will be all today
A:thanks for taking the time to ask me a question !
CoCon-TP: A:the game of tag is a person who gets tagged the least .
U:is there a different rule for tag ?
A:yes , i can help you with that . there is a lot of tag
U:okay , what is the best time to play the most ?
A:the winner is the person that gets tagged the least
U:oh , okay , i ’ll play that game . thanks for the tips .
A:you are welcome . i am always here when you need to
learn .
S2S: A:the person who asks who is it is declared ’ it ’.
U:okay , thank you
A:you ’re welcome .
U:okay , thanks
A:you ’re welcome !
U:have a good day
A:you too .
Table 8: Generated Responses for maluuba dataset (in
consecutive generation manner)
Distribution of Pairwise Topic Consistency Preferences
Our Method 5 4 3 2 1 Baseline
CoCon-TP 12.60% 32.60% 22.30% 24.45% 8.05% seq2seq
CoCon-TP 10.20% 29.85% 23.10% 28.75% 8.10% persona
CoCon-TP 5.10% 16.40% 26.85% 33.70% 17.95% human
Table 9: Distribution of topical consistency preferences (%) for our model (CoCon-TP) compared with seq2seq
and persona baselines, according to a five-point Likert scale. A 5 indicates a strong preference for CoCon-TP; a 1
indicates strong preference for the alternative system.
Distribution of Pairwise Persona Preferences
Our Method 5 4 3 2 1 Baseline
CoCon-TP 11.30% 29.65% 29.85% 22.50% 6.70% seq2seq
CoCon-TP 8.30% 27.35% 34.10% 23.70% 6.55% persona
CoCon-TP 4.45% 16.90% 33.35% 30.95% 14.35% human
Table 10: Distribution of persona consistency preferences (%) for our model (CoCon-TP) compared with seq2seq
and persona baselines, according to a five-point Likert scale. A 5 indicates a strong preference for CoCon-TP; a 1
indicates strong preference for the alternative system.
Distribution of Pairwise Relevance Preferences
Our Method 5 4 3 2 1 Baseline
CoCon-TP 13.70% 31.05% 24.15% 22.80% 8.30% seq2seq
CoCon-TP 10.15% 28.60% 25.55% 25.85% 9.85% persona
CoCon-TP 4.75% 15.70% 28.10% 31.95% 19.50% human
Table 11: Distribution of relevance preferences (%) for our model (CoCon-TP) compared with seq2seq and persona
baselines, according to a five-point Likert scale. A 5 indicates a strong preference for CoCon-TP; 1 indicates strong
preference for the alternative system.
Distribution of Pairwise Informativeness Preferences
Our Method 5 4 3 2 1 Baseline
CoCon-TP 12.85% 29.95% 27.90% 22.60% 6.70% seq2seq
CoCon-TP 10.45% 28.20% 30.20% 23.55% 7.60% persona
CoCon-TP 4.40% 15.05% 29.80% 32.70% 18.05% human
Table 12: Distribution of informativeness preferences (%) for our model (CoCon-TP) compared with seq2seq
and persona baselines, according to a five-point Likert scale. A 5 indicates a strong preference for CoCon-TP; 1
indicates strong preference for the alternative system.
